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medicine and missiles 


Because it represents a totally 
new idea, Decker’s T-42 ioniza- 
tion transducer has evinced 
interest from men engaged in 
both the taking of life and the 
saving of life. 


It has brought a hitherto un- 
known degree of accuracy to 
the study of the heart, of cancer, 
and the measurement of blood 
pressures . . . as well as the 
measurement of RAM and am- 
bient atmospheric pressure, 


But like nuclear energy, the 
T-42 has no soul. It can deal 
death or defy it as you wish. 
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Full Circle 


With the recent appointment of Wallace R. Brode, associate director 
of the National Bureau of Standards and president of the American As- 
sociation for the Advancement of Science, as its science adviser, the De- 
partment of State has taken the first step toward the resuscitation of a 
program that has been sadly neglected in recent years. 

The program now being revived was an outgrowth of an experimental 
use of scientific attachés at the London embassy in 1947-49. Experience 
with this arrangement was promising enough to lead the Secretary of State 
to explore the possibilities of an expanded program. To this end he ap- 
pointed Lloyd V. Berkner, at that time on the staff of the Carnegie Insti- 
tution of Washington, to study the problems which scientific and tech- 
nological developments posed for foreign policy. 

The ensuing report [Science and Foreign Relations, Department of State 
Publication 3860, General Foreign Policy Series 33 (May 1950)] recom- 
mended the establishment of the Office of Science Adviser to the depart- 
ment and the appointment of science attachés at several European em- 
bassies. These recommendations were followed, and the first appointments 
were made in 1951; by 1952 ten attachés were on duty. But, for reasons 
that have never been made public and despite approval of the work by 
Congress, the department allowed the program to decline by the simple 
expedient of not refilling the posts when they became vacant: there has 
been no science adviser since 1953, and the last attaché returned more 
than two years ago. The only continuity the program has had has been 
provided by the assistant to the science adviser, Walter Rudolph, an 
“economist who had had much to do with organizing the original plan, 
and who . . . has done a herculean job in holding the few remaining pieces 
together” [Lloyd V. Berkner, Foreign Affairs 36, 229 (Jan. 1958)]. 

The decline of the program aroused concern among scientists. Thus, 
Dael Wolfle commented, “By failing to appoint a science adviser and sci- 
ence attachés the Department of State is depriving itself—and the country 
it represents—of one of its authorized assets” [Science 123, 205 (10 Feb. 
1956) ]. More recently W. H. Forbes, in considering the role of scientists in 
the department, wrote, “The subjects with which they deal have long had 
great economic impact and have now a rapidly increasing significance in 
matters of government and international relations. . . . This presents op- 
portunities for international cooperation which should be utilized. . . .” 
[Bulletin of the Atomic Scientists 8, 275 (Oct. 1957)]. 

A similar concern has also found expression in Congress, especially in 
the House Committee on Government Operations. In 1956 the committee 
by unanimous vote urged the State Department to restore the advisory 
program. 

Whether the decision to restore the program was a belated response to 
these urgings or a fairly prompt response to more recent events is not now 
of major importance. What is important is that matters have come full 
circle and that the department is reestablishing a system that will again 
give it the benefit of scientific advice on scientific questions that may affect 
foreign policy and foreign relations.—G. DuS. 
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Pulsed Neutrons for Reactor Research and Teaching - II 


A source of pulsed neutrons 
allows the scientist to conduct 
many important experiments in 
nuclear-pile technology and neu- 
tron physics. These experiments 
are designed to measure im- 
portant parameters of a particu- 
lar moderator or subcritical 
assembly or to demonstrate some 
aspect of neutron physics, 
Subcritical Assemblies 

Campbell’, using a pulsed 
deuteron beam from a Van de 
Graaff® accelerator, has investi- 
gated the multiplicative proper- 
ties of a water-U?** assembly. 
The dependence of thermal neu- 
tron lifetime on physical dimen- 
sions was measured and was 
found to agree with theory, with 
a reasonable allowance being 
made for the age to reach 
thermal energies. 


Borst?, using a 2-Mev Van de 
Graaff with the Be® (d, n) re- 
action, obtained an output of 
about 5 X 101° neutrons per 
second and a neutron multipli- 
cation of 6.7 in a water-moder- 
ated ‘‘pickle barrel’’. The 
assembly had a criticality factor 
of 0.85. With the high neutron 
output from the Van de Graaff, 
it is possible to carry out life- 
time studies of prompt and de- 
layed neutrons, measurements of 
the effect of impurity in the 
water moderator and the effect 
of control rods on the criticality 
factor, measurements of cross- 
sections, and many other experi- 


Reference 





Van de Graaff pulsed-neutron 
source with subcritical as- 
sembly in pickle barrel. 


ments concerned with neutron 


physics. 


Sjorstrand® of Sweden has re- 
ported measurements on a sub- 
critical heavy-water reactor using 
pulsed neutrons. By this method 
it was possible to determine the 
criticality per unit volume of 
moderator and the effect of con- 
trol-rod gecmetry on criticality. 
The overall criticality of the 
reactor could be measured each 
time some operating parameter 
was changed. 


Pulsed Neutron Sources 
for Teaching 

The ability to demonstrate 
some of the properties of the 
neutron can be invaluable in 
teaching. Experiments related to 
lectures can be designed to show 
neutron moderation with foils or 
other types of detectors. This 
can lead to a discussion of neu- 


tron diffusion and capture, and 
of the effects of different buck- 
ling factors and types of mod- 
erators. The addition of 
impurities to the water will alter 
the mean life, and the capture 
cross-sections for the impurities 
can be calculated and compared 
with other methods of measure- 
ment. The multiplicative proper- 
ties of the assembly and the 
effect of control rods on the 
multiplication factor can be as- 
certained. Thus the student can 
be shown all the steps in the 
design and operation of a full 
scale reactor — with a relatively 
simple piece of equipment. The 
equipment investment is modest 
and the Division of Reactor 
Development of the U.S,.A.E.C. 
has indicated willingness to sup- 
port the purchase of the neces- 
sary equipment for colleges and 
universities. * 

The sub-critical assembly can 
be used for group studies with 
adequate control for beginning 
students, but it is by no means 
limited to this type of teaching. 
The advanced student can use 
this device to carry out many 
important measurements of a 
fundamental nature which are 
needed by the reactor designers 
of today. Many of the gaps in 
our knowledge of reactor neu- 
tron theory can be filled through 
the use of this type of 
equipment. 


Write to HVEC for a set of typical experiments which can 
be performed with pulsed or continuous neutron sources. 


1. Campbell, P. H. Stelson Bull. APS 1, No. 4, 183, 1956 


L. B. Borst Nucleonics Aug, 


1956. Vol. 14, No. 8, Pg. 66-68 


9 
3. N. G. Sjorstrand — Vol. 5, 52, National Conference on Peaceful 
Ls of Atomic Energy — Geneva, 1955 — P/789 


*Contact your local U.S.A.E.C. Opera- 
tions Office or write to High Voltage En- 
gineering Corporation for information on 
this subject. 
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Inductive Inference: 


A New Approach 


On what grounds do we choose the 
theories by which we anticipate the fu- 
ture? How do we decide what to predict 
about cases never before observed? These 
questions concerning what is tradition- 
ally called “induction” are among the 
most fundamental and most difficult 
which can be asked about the logic of 
science. Much reflection has been de- 
voted to these questions in recent years, 
but no contribution has proved more in- 
cisive and challenging than that of Nel- 
son Goodman of the University of Penn- 
sylvania, whose papers on induction and 
allied problems have activated lively 
philosophic controversy over the past 
twelve years. 

In 1955, Goodman published Fact, 
Fiction, and Forecast (1), in which he 
presented the outlines of a new approach 
to the understanding of induction. This 
recent work has also aroused consider- 
able comment by philosophers, both in 
print and out, and it is safe to say that 
the discussion is still in its early stages. 
The scientific public is, however, largely 
unaware of this new development, just 
as it was largely unacquainted with the 
controversies that preceded it. If there is 
no real boundary between science and the 
philosophy of science, the consideration 
of fundamental research in the logic of 
science ought not to be confined, even 
at the early stages, to circles of philoso- 
phers. The aim of this article is thus to 
acquaint the scientific reader with the 





The author is lecturer on education in the 
Graduate School of Education, Harvard University, 
Cambridge, Mass. 
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background and the direction of Good- 
man’s investigations, as they bear on 
the interpretation of induction. 


Hume’s Challenge and the 


Generalization Formula 


The starting point for all modern 
thinking about induction is David 
Hume’s denial of necessary connections 
of matters of fact: between observed 
cases recorded in the evidence and pre- 
dicted cases based on the evidence there 
is a fundamental logical gap, which can- 
not be bridged by deductive inference. 
If, then, the truth of our predictions is 
not guaranteed by logical deduction from 
available evidence, what can be their ra- 
tional justification? This challenge, aris- 
ing out of Hume’s analysis, has evoked a 
variety of replies. Leaving aside the reply 
of the skeptics, who are willing to admit 
that all induction is indeed without ra- 
tional foundation, and that of the de- 
ductivists, who strive vainly to show 
Hume wrong; we find two replies which 
have gained’:wide popularity, the first 
primarily among philosophers, the sec- 
ond among scientists as well. 

The first reply criticizes the assump- 
tion that rational justification can be only 
a matter of deduction from the evidence, 
pointing out that the normal use of ex- 
pressions such as “rational,” “reason- 
able,” “based on good reasons,” and so 
forth sanctions their application to state- 
ments referring to unexamined cases, and 
hence not deducible from accumulated 


evidence. This reply, although true, is, 
however, woefully inadequate. For not 
every statement which outstrips avail- 
able evidence is reasonable, though some 
are. Outstripping the evidence is, to be 
sure, no bar to rationality, but neither 
does it guarantee rationality. If we are 
to meet the challenge posed, we must go 
on to formulate the specific criteria by 
which some inductions are justified as 
reasonable while others are rejected as 
unreasonable, though both groups out- 
strip the available evidence. Now it is 
likely that at least part of the reason why 
this further task has been slighted is that 
the adequacy of the second reply has 
largely been taken for granted. 

This second reply, stated in one form 
by Hume himself, is that reasonable in- 
ductions are those which conform to past 
regularities. In modern dress, it appears 
as the popular assertion that predictions 
are made in accordance with general 
theories which have worked in the past. 
What leads us to make one particular 
prediction rather than its opposite is not 
its deducibility from evidence but rather 
its congruence with a generalization thor- 
oughly in accord with all such evidence, 
and the correlative disconfirmation of the 
contrary generalization by the same evi- 
dence. (I shall refer to this hereafter as 
the “generalization formula” ). Of course, 
if no relevant evidence is available to de- 
cide between a given generalization and 
its contrary, or if the available evidence 
is mixed, neither generalization will sup- 
port a particular inductive conclusion. 
But it is only to be expected that every 
limited body of evidence will fail to de- 
cide between some generalization and its 
contrary, and hence that we will gener- 
ally not be able to choose between every 
particular prediction and its opposite. It 
is sufficient, therefore, for a formulation 
of the criteria of induction tv show how 
certain bodies of evidence enable us to 
decide between certain conflicting induc- 
tions. This the generalization formula 
seems to accomplish. For if there is evi- 
dence which consistently supyorts a given 
generalization, then the contrary general- 
ization is ipso facto disconfirmed, and our 
particular inductive conclusions seem 
automatically selected for us. There are, 
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of course, details to be taken care of, re- 
lating to such matters as the calculation 
of degrees of support which generaliza- 
tions derive from past evidence, but, in 
principle, we have our answer to the 
challenge of induction. 


Goodman’s Re’ tation of the 


Generalization “ormula 


It is this sanguine estimate which has 
been thoroughly upset by Goodman’s re- 
searches. Published in 1946 and 1947, 
his early papers in the philosophical 
journals dealt with a variety of interre- 
lated questions: the nature of scientific 
law, of dispositional properties, of po- 
tentiality, of relevant conditions, of coun- 
terfactual judgments, of confirmation or 
induction (2). They immediately aroused 
a storm of controversy. What made the 
papers so disturbing to the philosophic 
community was the fact that, while all 
these questions were shown to be inti- 
mately connected, Goodman’s logically 
rigorous attempts to answer them with- 
out going around in circles ended in a 
big question mark. Appearing at a time 
when logicians had been making consid- 
erable progress in analyzing other aspects 
of scientific method, these results came 
as a shock. Goodman’s investigations, it 
seemed, had sufficed to undermine all 
the usual formulas concerning the most 
basic concepts of the logic of science, but 
his repeated and ingenious efforts to sup- 
ply a positive alternative had all turned 
out fruitless, In the philosophic discus- 
sions that followed, every attempt was 
made to skirt Goodman’s disheartening 
results. They. were declared unimportant 
for the practicing scientist. The initial 
questions were asserted to be insoluble, 
hence worthless. Many papers, on the 
other hand, proposed what seemed per- 
fectly obvious solutions that turned out 
to be question-begging. Only a very few 
authors fully recognized the seriousness 
of the situation for the philosophy of 
science and tried to cope with it directly 
(3). 

In 1953, with the whole matter still 
very much unsettled, Goodman delivered 
a series of three lectures at the Univer- 
sity of London, in which he again ad- 
dressed himself to the problem. These 
lectures, together with his major 1946 
paper, were then published together in 
his book Fact, Fiction and Forecast, 
which appeared in 1955 (7). Here Good- 
man essayed a new and positive approach 
to some of the major questions he had 
faced earlier. He did not offer his book 
as a final solution to all the original 
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problems. He did, however, present a 
fresh approach, worked out with suffi- 
cient rigor to put discussion of it on a 
fruitful basis. But we are getting ahead 
of our story and must now return to see 
how Goodman’s early work affected the 
theory of induction. 

How did Goodman’s early papers up- 
set complacency with respect to the gen- 
eralization formula (according to which 
we make these predictions congruent with 
generalizations thoroughly in accord with 
past evidence) ? We may profitably ap- 
proach this matter in the light of a pas- 
sage from J. S. Mill’s Logic. Although it 
does seem true that, for every particular 
induction we make, there is some gen- 
eralization related to it in the manner 
described, Mill argues that generaliza- 
tions which are equally well supported 
by available evidence vary in the sanc- 
tion they provide for their respective 
particular inductions: “Again, there are 
cases in which we reckon with the most 
unfailing confidence upon uniformity, 
and other cases in which we do not count 
upon it at all. In some we feel complete 
assurance that the future will resemble 
the past, the unknown be precisely simi- 
lar to the known. In others, however in- 
variable may be the result obtained from 
the instances which have been observed, 
we draw from them no more than a very 
feeble presumption that the like result 
will hold in all other cases. .. . When a 
chemist announces the existence and 
properties of a newly discovered sub- 
stance, if we confide in his accuracy, we 
feel assured that the conclusions he has 
arrived at will hold universally, though 
the induction be founded but on a single 
instance. . . . Now mark another case, 
and contrast it with this. Not all the in- 
stances which have been observed since 
the beginning of the world in support of 
the general proposition that all crows are 
black would be deemed a sufficient pre- 
sumption of the truth of the proposition, 
to outweigh the testimony of one unex- 
ceptionable witness who should affirm 
that in some region of the earth not fully 
explored he had caught and examined a 
crow, and had found it to be grey. Why 
is a single instance, in some cases, suffi- 
cient for a complete induction, while in 
others myriads of concurring instances, 
without a single exception known or pre- 
sumed, go such a very little way towards 
establishing an universal proposition?” 
(4). 

And Goodman gives an analogous ex- 
ample when he writes: “That a given 
piece of copper conducts electricity in- 
creases the credibility of statements as- 
serting that other pieces of copper con- 





duct electricity, and thus confirms the 
hypothesis that all copper conducts elec- 
tricity. But the fact that a given man now 
in this room is a third son does not in- 
crease the credibility of statements as- 
serting that other men now in this room 
are third sons, and so does not confirm 
the hypothesis that all men now in this 
room are third sons. Yet in both cases 
our hypothesis is a generalization of the 
evidence statement. The difference is 
that in the former case the hypothesis is 
a lawlike statement; while in the latter 
case, the hypothesis is a merely contin- 
gent or accidental generality. Only a 
statement that is lawlike—regardless of 
its truth or falsity or its scientific impor- 
tance—is capable of receiving confirma- 
tion from an instance of it; accidental 
statements are not.” (1, p. 73) 

But it is Goodman’s further formula- 
tion of the problem that is crucial. For 
what has so far been shown is that, in , 
addition to all credible particular induc- 
tions, generalization from the evidence 
also would select certain incredible ones. 
Now Goodman shows that among these 
incredible ones lie the very negations of 
our credible predictions concerning new 
cases. To apply his previous example, it 
is not merely that by generalization we 
selectively establish, in addition to the 
credible prediction that the next speci- 
men of copper will conduct electricity, 
also the incredible one that the next pres- 
ent occupant of this room to be examined 
is a third son. Rather, we do not even 
establish that the next specimen of cop- 
per conducts electricity, for we can pro- 
duce a generalization equally supported 
by the evidence and yielding the pre- 
diction that it does not. Or, putting this 
point in the form of a specific example, 
while the available evidence clearly sup- 
ports: 


(S:) All specimens of copper con- 
duct electricity. 


and clearly disconfirms its contrary: 


(S2) All specimens of copper do not 
conduct electricity. 


this is not sufficient to yield the particu- 
lar induction concerning a new copper 
specimen ¢, to be examined: 


(Ss) ¢ conducts electricity. 


since the same evidence also and equally 
supports: 


(S.) All specimens of copper are 
either such that they have been 
examined prior to ¢ and con- 
duct electricity or have not been 
examined prior to ¢ and do not 
conduct electricity. 
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while clearly disconfirming its contrary: 


(Ss) All specimens of copper are 
either such that they have been 
examined prior to ¢ and do not 
conduct electricity or have not 
been examined prior to ¢ and do 
conduct electricity. 


thus giving rise to the negate of S,: 
(Se) ¢ does not conduct electricity. 
if it is assumed true that: 


(S;) ¢ has not been examined prior 
to ¢. 


For cases assumed new, then, the gen- 
eralization formula selects no particular 
inductions at all. Merely to be told to 
choose our inductions by reference to 
theories which work relative to past evi- 
dence is hence to be given worthless 
advice. Nor does this situation improve 
with the accumulation of relevant data 
over time. For even if we later find S, 
false and add §, to our evidence, leading 
to a rejection of S,, we do not thereby 
eliminate other hypotheses which are 
exactly like S$, but which specify times 
later than t. Accordingly, no matter how 
much empirical data we have accumu- 
lated and no matter how many hypoth- 
eses like Si we have disconfirmed up 
to a given point in time, we still have 
(by the generalization formula) contra- 
dictory predictions for every case not yet 
included in our data. No matter how 
fast and how long we run, we find we are 
standing still at the starting line. 

This predicament holds, of course, 
only for cases assumed to be new. Using 
our previous example, if neither S$, nor 
its negate is assumed, then S, yields 
neither S, nor S,, while if S, is assumed 
false, then S, coincides with S,, imply- 
ing S, rather than S,. This is not surpris- 
ing, however, since, if S$, is false, c is 
identical with one of our original evi- 
dence cases, all of which are described 
by the evidence itself as conducting elec- 
tricity; S, is thus implied deductively by 
the evidence at hand, given the general 
understanding that no cases have been 
omitted. 

As soon as we leave the safe territory 
of examined cases, however, and try to 
deal with a new one, generalization yields 
contradictory inductions, deciding for 
neither. And, further, since the adoption 
of a generalization constitutes wholesale 
endorsement of appropriate particular 
inductions yet to be made, then even if 
we do not know about some specific case 
that it is a new one, our unrestricted 
adoption of generalizations gets us into 
trouble if we can make the assumption 
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of novelty for at least one case within the 
appropriate range. Since, moreover, we 
patently do choose between contradic- 
tory inductions covering new cases, as 
well as between competing generaliza- 
tions, the generalization formula must be 
wrong as a definition of our inductive 
choices. In our previous example, we 
obviously in practice would not hold S, 
equally supported by uniformly positive 
evidence supporting $,, nor would we 
under such conditions have any hesitation 
in rejecting Ss in favor of Ss. This clearly 
indicates that the generalization formula 
is not adequate to characterize our in- 
ductive behavior. We apparently employ 
additional, nonsyntactic criteria govern- 
ing the extension of characteristics of our 
evidence-cases to other cases in induc- 
tion. 

These criteria of what Goodman calls 
“projectibility” select just those general- 
izations capable of receiving support from 
their positive instances and in turn sanc- 
tioning particular inductions. Projectible 
hypotheses may, in individual cases, fail 
to sanction any particular inductions 
(for example, in cases where we have 
two such hypotheses which conflict), 
but no non-projectible hypothesis sanc- 
tions any induction, no matter how much 
positive support it has in the sense of the 
generalization formula. Goodman’s prob- 
lem is then to define projectibility, which 
is, in turn, needed to define induction. 
Since counterfactual judgments (for ex- 
ample, “If this salt, which has not in fact 
been put in water, had been put in water, 
it would have dissolved.” ) are, moreover, 
construable as resting upon just such 
generalizations as are projectible, that is, 
legitimately used for induction (in this 
case, “Every sample of salt, when put 
into water, dissolves.”), and, further- 
more, are themselves used to explain dis- 
positional predicates, such as “is soluble,” 
the definition of projectibility would 
throw light on these additional issues as 
well. 


Attempts to Repair the 


Generalization Formula 


It may be thought that the character- 
ization of projectibility can be accom- 
plished rather easily, simply by ruling out 
generalizations making reference to time. 
Recall that, in our above example, the 
trouble arose because the available evi- 
dence equally supported $, and S,. But 
whereas the predicate “conducts elec- 
tricity” makes no reference to time, the 
predicate “has been examined prior to ¢ 
and conducts electricity or has not been 


examined prior to t and does not con- 
duct electricity” makes reference to time 
of examination, and moreover can be ex- 
plained, given such reference, in terms 
of the former predicate. It may further 
be pointed out that, without assumption 
S, (making reference to time of exami- 
nation) , no contradiction arises. It is only 
when we add S$, to S, that S,, which 
contradicts $,, is derived. Why not use 
this, then, as a rule for eliminating $,— 
namely, its requiring an additional as- 
sumption about time of examination to 
produce one of our contradictory induc- 
tions? 

The answer is that the situation is 
easily reversed. Symbolize the predicate 
“conducts electricity’ by C and the 
other, more complicated one, of S,, by 
K; symbolize “has been examined before 
t” by E. It is true that, as the present 
argument maintains, K is then defin- 
able as 


(E and C) or (not-E and not-C) 


(“has been examined before t and con- 
ducts electricity or has not been ex- 
amined before t and does not conduct 
electricity”). However, it is also true 
that, taking K as our primitive idea, C is 
definable as 


(E and K) or (not-E and not-K) 


Furthermore, in the latter mode of de- 
scription, S$, would become: 


(S.’) All specimens of copper are 
either such that they have been 
examined prior to ¢ and have 
the property K or have not 
been examined before t and do 
not have the property K. 


while S$, would become: 


(Si) All specimens of copper have 
2 the property K. 


To derive a parallel to S,, we need to 
show that a new case c does not have the 
property K. This we can do if we now 
supplement S,’ with S$, getting: 


(S:’) ¢ does not have the property K. 


And we derive our contradictory particu- 
lar induction, parallel to S,, from S,’, 
without using S:: 


(Se’) c has the property K. 


Thus, neither the employment by a hy- 
pothesis of a predicate referring to time 
nor its need of supplementation by S; in 
order to produce contradiction is a re- 
liable clue with which to try to repair 
the generalization formula. Neither is, 
strictly speaking, any clue at all. 

But perhaps the generalization formula 
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is being applied too narrowly. We have, 
after all, been considering isolated state- 
ments in abstraction from other, relevant 
and well-established, hypotheses. In the 
above illustration we have, for instance, 
so far ignored the fact that available 
evidence also supports (by the generaliza- 
tion formula) a number of hypotheses of 
the following kind: 


(Ss) All specimens of iron conduct 
electricity. 


(So) All specimens of wood fail to 
conduct electricity. 


and that these in turn lend credence to 
the following larger generalization: 


(Si0) All classes of specimens of the 
same material are uniform with 
respect to electrical conduc- 
tivity. 


This larger generalization, having inde- 
pendent warrant and conflicting with S,, 
serves thereby to discredit it, thus elimi- 
nating the troublesome induction S,. In 
this way, it may be argued, the general- 
ization formula can be rendered viable 
simply by taking account of a wider con- 
text of relevant hypotheses. 

It takes but a moment of reflection, 
however, to see the weakness of such an 
argument. For, by reasoning analogous 
to that initially employed in introducing 
S,, it will be seen that the very same 
evidence which supports Sg, Sg, and S,, 
also and equally (by the generalization 
formula itself) supports: 


(Ss’) All specimens of iron have the 
property K. 


(So’) All specimens of wood fail to 
have the property K. 


(Si0’) All classes of specimens of the 
same material are uniform 
with respect to possession of 
the property K. 


This latter large generalization, it will 
be noted, produces just the opposite 
effect from that of S19. It conflicts with 
S,, thereby, by analogous argument, dis- 
crediting it and eliminating the induc- 
tion S, rather than S,. Which of these 
conflicting large generalizations shall we 
now choose to take account of, S,, or 
So? It is evident that we are again face 
to face with the very problem with which 
we started and that.the proposal to re- 
pair the generalization formula by re- 
ferring to other relevant hypotheses se- 
lected by it serves merely to postpone 
our perplexity. For these other hypothe- 
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ses, in conflict themselves, are of -no 
help unless we have some way of decid- 
ing which of them are projectible. In 
the face of difficulties’ such as these, it 
becomes impossible to explain our choice 
of predictions by reference to whether 
or not they accord with generalizations 
which work, no matter how widely the 
scope of this principle is construed. 


Goodman’s New Approach 


Goodman’s new idea is to utilize prag- 
matic or historical information that may 
fairly be assumed available at the time 
of induction, and to define projectibility 
in terms of such extrasyntactic informa- 
tion. The generalization formula, it will 
be recalled, rests on the notion of an 
accordance between a predictive general- 
ization and the evidence by which it is 
supported, an accordance which can be 
determined solely by an examination of 
the generalization and its evidence-state- 
ments. In this sense, the relation of ac- 
cordance is formal or syntactic (as the 
relation of deduction is), making use of 
no material or historical information. 
Goodman now suggests that, in order to 
specify the predictive generalizations we 
choose on the basis of given evidence, we 
need not restrict ourselves merely to the 
syntactic features of the statements be- 
fore us. Rather, he makes the radical 
proposal that we use also the historical 
record of past predictions, and in par- 
ticular, the biographies of the specific 
terms or predicates employed in previous 
inductions. Our theories, he suggests, are 
chosen not merely by virtue of the way 
they encompass the evidence, but also by 
virtue of the way the language in which 
they are couched accords with past lin- 
guistic practice. 

His basic concept is “entrenchment,” 
applicable to terms or predicates in the 
degree to which they (or their exten- 
sional equivalents, that is, words pick- 
ing out the same class of elements, like 
“triangle” and “trilateral”) have actu- 
ally been previously employed in pro- 
jection: in formulating inductions on the 
basis of positive, though incomplete evi- 
dence. To illustrate with our previous 
example, the predicate “has been exam- 
ined prior to ¢ and conducts electricity 
or has not been examined prior to ¢ and 
does not conduct electricity” is less well 
entrenched than the predicate “conducts 
electricity,” because the class it singles 
out has been less often mentioned in 
formuating inductions. The factor of ac- 


tual historical employment of constituent 
predicates or their equivalents can thus 
be used to distinguish between hypothe- 
ses such as S, and S,, which are equal 
in point of available positive instances. 
Goodman appeals, then, to “recurrences 
in the explicit use of terms as well as to 
recurrent features of what is observed,” 
suggesting that the features which we 
fasten on in induction are those “for 
which we have adopted predicates that 
we have habitually projected” (1, pp. 96, 
97). With this idea as a guide, Goodman 
first defines presumptively projectible 
hypotheses. Next, he defines an initial 
projectibility index for these hypotheses. 
Finally, he defines degree of projectibility 
by means of the initial projectibility in- 
dex as modified by indirect information 
embodied in what he calls “overhypoth- 
eses,” which must themselves qualify 
as presumptively projectible. The latter 
use made of indirect evidence is worked 
out with great care and detail and is of 
independent theoretical interest. 

Roughly, degree of projectibility is to 
represent what Goodman earlier called 
“lawlikeness,” (that is, that property 
which, together with truth, defines sci- 
entific laws) and constitutes therefore 
not only an explanation but also a re- 
finement of the latter. With the explana- 
tion of lawlikeness, Goodman suggests 
that the general problem of dispositions 
is solved. For this general problem is to 
define the relationship between “mani- 
fest” or observable predicates (for ex- 
ample, “dissolves”) and their disposi- 
tional counterparts (for example, “‘is 
soluble”) and manifest predicates may 
now be construed as related by true law- 
like or projectible hypotheses to their 
dispositional mates. Other problems, 
such as the nature of “empirical possi- 
bility” are also illuminated by this ap- 
proach, and some light is thrown on the 
difficult question of counterfactual judg- 
ments which, however, still resists full 
interpretation. 

The most natural objection to Good- 
man’s new approach is that it provides 
no explanation of entrenchment itself. 
In using this notion to explain induction, 
however, Goodman does not at all rule 
out a further explanation of why certain 
predicates as a matter of fact become 
entrenched while others do not. His pur- 
pose is to formulate clear criteria, in 
terms of available information, that will 
single out those generalizations in ac- 
cordance with which we make predic- 
tions. The strong point of his treatment 
is that his criteria do indeed seem effec- 
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tive in dealing with the numerous cases 
he considers. 

A possible misconception concerning 
the use of “entrenchment” as a basic 
idea is that it may lead to the ruling out 
of unfamiliar predicates, thus stultifying 
the growth of scientific language. Un- 
familiar predicates may, however, be 
well entrenched if some of their exten- 
sionally equivalent mates have been often 
projected, and they may acquire en- 
trenchment indirectly through “inheri- 
tance” from “parent predicates”—that 
is, other predicates related to them in a 
special way outlined in detail in Good- 


man’s discussion (/, p. 105). Further- 
more, Goodman’s criteria provide meth- 
ods for evaluating hypotheses, not predi- 
cates, so that wholesale elimination of 
new scientific terms is never sanctioned 
in his treatment. 

As remarked previously, the critical 
discussion of Goodman’s new approach 
is still in its early stages (5). His formu- 
lations will undoubtedly undergo further 
refinement and revision with continuing 
study, but even in their present form they 
will have contributed much toward put- 
ting important questions in the philoso- 
phy of science on a scientific basis. 


Robert H. Lowie, 
Anthropologist 


With the death of Robert Lowie, on 
21 September 1957, American anthro- 
pology lost an ethnographer and ethnolo- 
gist who had earned international esteem 
during the richly productive course of his 
74 years. 

Ethnographically his interests were 
world-wide, and his command of the 
literature on primitive peoples was un- 
matched. He belonged to a generation 
whose research among tribal peoples was 
still opening up unsuspected ranges of 
social organization and human values. 
Testifying both to his self-discipline and 
to his enthusiasm, monograph after mon- 
ograph on the Indians of the American 
plains appeared under his name. He 
wrote steadily, with a fine pen and in a 
flowing hand, manuscripts that required 
little revision. His name is permanently 
associated with scholarly records of the 
North American Indians: the Plains, 
the Shoshone, the Hopi. His early and 
enduring devotion was given primarily to 
the Crow Indians, whose language and 
people he prized. His early enthusiasm 
was given to his adventures among the 
Lake Athabasca Chippewa. Later, his in- 
terests turned to South America. Here he 
had no opportunity for field research, 
but his characteristic generosity and his 


24 JANUARY 1958 


interest in the work of others did much 
to advance knowledge of the primitive 
peoples of Brazil. 

His concern with European ethnog- 
raphy was the last phase of his area in- 
terests and represented a return to his 
youth. Born in Vienna in 1883, he was 
brought to New York at about the age 
of ten, where he grew up as a bilingual 
in a middle-class Jewish intellectual mi- 
lieu. Thus, his interest in languages and 
in bilinguality, as well as his bent for 
scholarship, were early established and 
deep. Similarly, he retained throughout 
his life a certain old-world courtliness. 

During the second world war he began 
teaching European ethnography, and 
from this his interest in Germanic culture 
and society, with certain autobiographi- 
cal implications, developed steadily. Yet 
he delighted, despite its anti-Germanic 
overtones, in Rebecca West’s Black Lamb 
and Grey Falcon. On the other hand, his 
unremitting capacity for detail made him 
suspect facile theorizing in the “national 
character” school of anthropology that 
blossomed during and after the war. He 
set himself against such overgeneraliza- 
tions in The German People (1945). 

However, these successive periods of 
ethnographic interest—study of the 
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North American Indians, the tribes of 
South America, and the German peoples 
—were evenly balanced by a desire to 
formulate broader ethnologic syntheses. 
Primitive Society appeared in 1920. Re- 
issued and widely translated, it remains 
today a fundamental statement. History 
and Theory of Anthropology (1937), 
Primitive Religion (1924), and Origin 
of the State (1927) are only indices of 
his indefatigable, informed, and syste- 
matic intellect. He dealt with theories as 
if they were artifacts—dryly, carefully, 
factually. This approach was, and is, a 
salutary corrective to half-cocked en- 
thusiasts. 

Although Lowie was never personally 
as close to Boas as some of his contempo- 
raries were, he was formed (in the 
French sense of the word) by that semi- 
nal genius. Although he had studied 
chemistry in his undergraduate days and 
had been an enthusiastic admirer of Karl 
Pearson, it was in anthropology that Co- 
lumbia awarded him a Ph.D. degree in 
1908. From that time his devotion to 
anthropology was unflagging. Neverthe- 
less he found opportunities to express a 
youthful militancy in support of the 
feminist movement, encouraged by his 
lifelong friend Elsie Clews Parsons. And 
he participated in what must have 
seemed, to so nonpolitical a character, 
the innocuous ferment created by “the 
Masses” and John Reed. He always re- 
tained a warm memory of his liberalism 
of those early days. 

From 1921 to 195C he taught—and, 
more important, he trained, in critical 
objectivity—generation after generation 
of students at the University of Cali- 
fornia in Berkeley. He served for nine 
years (1924 to 1933) in the thankless 
post of editor of the American Anthro 








pologist. In the last years of his life he 
confided to me that he felt some regret 
that he had created no positive school of 
followers. Yet his influence on all who 
studied with him was manifest in the 
standards of scholarship and objectivity 
that he set us. 

He also set his students perhaps more 
important standards than these. He was 
a liberal gentleman in the deepest sense 
of both these words. In personal relations 
he never hesitated to give the best coun- 
seling of which he was capable, but he 


never resented disregard of that counsel. 
He was generous and utterly without 
malice, yet he enjoyed controversy where 
he suspected sham or pretension. 

For those of us who held him in esteem 
and affection, it is consoling to know that 
he received honors commensurate with 
his qualities. He served as president of 
the American Anthropological Associa- 
tion in 1935; he was elected to the Na- 
tional Academy of Sciences; he was the 
Viking Medalist in 1947 and the next 
year gave the Huxley memorial lecture 


News of Science 


The President on Science 


and Education 


In his State of the Union Message to 
Congress on 9 January, President Eisen- 
hower made the following statements 
about international scientific cooperation 
and about education and research: 

“It is highly important that the Con- 
gress enact the necessary legislation to 
enable us to exchange appropriate sci- 
entific and technical information with 
friendly countries. 

“It is wasteful in the extreme for 
friendly allies to consume talent and 
money in solving problems that their 
friends have already solved—all because 
of artificial barriers to sharing. And we 
cannot afford to cut ourselves off from 
the brilliant talents and minds of scien- 
tists in friendly countries. The task 
ahead will be hard enough without 
handcuffs of our own making. 

“The groundwork for this kind of co- 
operation has already been laid in discus- 
sions among NATO countries. Prompt- 
ness in following through with legisla- 
tion will be the best possible evidence 
of American unity of purpose in cooper- 
ating with our friends. 

“In the area of education and re- 
search, I recommend a balanced pro- 
gram to improve our resources, involv- 
ing an investment of about a billion 
dollars over a four-year period. This in- 
volves new activities by the Department 
of Health, Education, and Welfare de- 
signed to encourage improved teaching 
quality and student opportunities in the 
interests of national security. It also pro- 
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vides a five-fold increase in the sums 
available to the National Science Foun- 
dation for its activities in stimulating 
and improving science education. 

“Scrupulous attention has been paid 
to maintaining local control of educa- 
tional policy, spurring the maximum 
amount of local efforts, and to avoiding 
undue stress on the physical sciences at 
the expense of other branches of learn- 
ing. 

“In the field of research, I am asking 
for substantial increases in basic research 
funds, including a doubling of the funds 
available to the National Science Foun- 
dation for this purpose. 

“But federal action can do only a part 
of the job. In both education and re- 
search, redoubled exertions will be nec- 
essary on the part of all Americans if 
we are to rise to the demands of our 
times. This means hard work on the 
part of state and local governments, 
private industries, schools and colleges, 
private organizations and foundations, 
teachers, parents, and—perhaps most ini- 
portant of all—the student himself, with 
his bag of books and his homework. 

“With this kind of all-inclusive cam- 
paign, we can create the intellectual 
capital we need for the years ahead— 
and do all this, not as regimented pawns, 
but as free men and women... .” 

Toward the end of his address, the 
President discussed ‘“‘works of peace,” 
especially in connection with improving 
relations with the U.S.S.R.: 

“Now, may I try to give you some 
concrete examples of the kind of works 
of peace that might make a beginning in 





at the Royal Anthropological Institute. 
After his retirement in 1950 he was 
much in demand as a visiting lecturer 
and professor, both in the United States 
and abroad. He died completed in hon- 
ors, respect, and the affection of his wife 
and many friends. If, on occasion, he 
sensed that he had not permitted himself 
time for certain subtleties, this was only 
a measure of his stature. His life was ful- 
filled. 
Cora Du Bors 
Harvard University 


the new direction. . . . We now have it 
within our power to eradicate from the 
face of the earth that age-old scourge 
of mankind: malaria. We are embarking 
with other nations in an all-out five-year 
campaign to blot out this curse forever. 
We invite the Soviets to join with us in 
this great work of humanity. 

“Indeed, we would be willing to pool 
our efforts with the Soviets in other 
campaigns. against the diseases that are 
the common enemy of all mortals—such 
as cancer and heart disease. 

“If people can get together on such 
projects, is it not possible that we could 
then go on to a full-scale cooperative 
program of science for peace? 

“A program of science for peace might 
provide a means of funneling into one 
place the results of research from scien- 
tists everywhere and from there making 
it available to all parts of the world. 

“There is almost no limit to human 
betterment that could result from such 
cooperation, Hunger and disease could 
increasingly be driven from the earth. 
The age-old dream of a good life for all 
could, at long last, be translated into 
reality, $3, 


Brode Appointed Science 
Adviser to State Department 


The Department of State has named 
Wallace R. Brode as science adviser and 
will soon appoint science attachés to the 
embassies in London, Bonn, Paris, Stock- 
holm, New Delhi, and Tokyo. The de- 
partment has $200,000 available to re- 
vive the scientific advisory program, 
which has been operating with a greatly 
reduced staff during the past 2 years (see 
p. 175). According to a State Depart- 
ment spokesman, the program will prob- 
ably be expanded after it gets under 
way. Attachés will then be sent to Eu- 
ropean embassies other than those in- 
cluded in the initial list, as well as to 
embassies in Latin America and the Near 
East. 

Although Brode will retain his presi- 
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dency of the AAAS, he will take a leave 
of absence from his post as associate di- 
rector of the National Bureau of Stand- 
ards and will resign from the Editorial 
Board of Science. 


Polish Scientist 
Asks Political Asylum 


Jerzy Leon Nowinski, Polish specialist 
in thermoelasticity, has been granted 
political asylum by the United States. 
Nowinski, who for the past 7 years has 
been a professor at the University of 
Warsaw, arrived here in November to 
serve as a guest professor at Johns Hop- 
kins University. Shortly after learning 
that his wife and 7-year-old daughter 
had reached safety in England, he told 
the Federal Bureau of Investigation in 
Baltimore of his desire to stay in this 
country. His family will join him. 

Nowinsky himself did not apply origi- 
nally for his passport to come to the 
United States. After he had been invited 
by Johns Hopkins to be a guest lecturer 
in its graduate school, his colleagues in 
the Polish Academy of Science, where 
he was associate editor of the academy 
journal, urged the government to let him 
make the trip as a matter of scientific 
prestige. 

In a press conference on 3 January, 
Nowinski, who is a Roman Catholic, ex- 
plained his action by saying: “I was 
rather disappointed with the political, 
the moral, and the religious conditions 
in Poland after the war. Also, our child 
had to attend school and my wife and 
I decided she must attend a school with 
better religious and moral conditions.” 

Although he was treated well because 
of his scientific position in Poland, Now- 
inski commented: “It is this feeling of 
freedom we feel so strongly in the United 
States that compares with the difficult 
problem of living in Poland.” 

When asked for his opinion about 
whether or not Russia was ahead of the 
United States in developing an inter- 
continental ballistic missile, Nowinski 
said that he was not in a position to 
know. He would not say what contribu- 
tion he might make to this country’s 
missile program, but said that he would 
be willing to work in that area if asked. 


Meteorologists Object to 
New Civil Service Pay Rates 


In accord with a department circular 
from the U.S. Civil Service Commission 
on 9 December 1957, increased minimum 
pay rates have been established for pro- 
fessional engineers and certain scientists 
through grade GS-17 [Science 127, 21 
(3 Jan. 1958)]. Noting the omission of 
meteorologists from the positions listed 
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under the amended salary scale, the 
American Meteorological Society has 
sent the following telegram to Harris 
Ellsworth, chairman of the U.S. Civil 
Service Commission; John W. Macy, Jr., 
executive director of the Civil Service 
Commission; Sinclair Weeks, Secretary 
of Commerce; Neil H. McElroy, Secre- 
tary of Defense; James R. Killian, Jr., 
Special Assistant to the President for 
Science and Technology; and to the 
chairmen of the Senate and House Post 
Office and Civil Service Committees: 

“The American Meteorological Soci- 
ety deplores the exclusion of meteorol- 
ogists from the salary adjustment re- 
cently announced for scientists and 
engineering personnel in Civil Service. 
The society feels that the long-term ob- 
jectives of attracting promising young 
men and women to the meteorological 
profession and to important work in 
civil and defense science will best be 
achieved by eliminating salary differ- 
entials that impose a financial penalty 
on scientists and professional people se- 
lecting meteorology as their primary 
field of interest. The nature and the im- 
portance of the scientific problems in 
meteorology and the urgency of further 
advances in this field are sufficiently well 
known in our opinion to merit a reex- 
amination of this salary policy. We re- 
spectfully request reconsideration of the 
directive excluding meteorologists from 
this salary adjustment program.” 


AAAS Cardiovascular and 
Socio-Psychological Awards 


Irvine H. Page, Wead of the Research 
Division, Cleveland Clinic, Cleveland, 
Ohio, has received the AAAS Ida B. 
Gould Memorial Award for Research on 
Cardiovascular Problems. The $1000 
prize, which is sponsored by the Richard 
and Hinda: Rosenthal Foundation, was 
given for the second time at the Associa- 
tion’s recent meeting in Indianapolis. 

Early in his career, Page spent 31% 
years working on the chemistry of the 
brain; the results, along with a survey of 
the literature, appeared in Chemistry of 
the Brain, the second book on the subject 
ever published. Page completed a num- 
ber of papers on the chemistry of phos- 
phatides and on the synthesis of a large 
series of cholesterol esters; then, in 1929, 
he began to study the chemistry of arte- 
riosclerosis. 

At the Rockefeller Institute (1931-37) 
Page worked with D. D. Van Slyke on 
the chemical substances in blood and tis- 
sue that control the caliber of blood ves- 
sels, hence blood pressure. This investi- 
gation culminated in the discovery, with 
Helmer, of the peptide angiotonin (now 
called angiotensin). This occurred after 
Page had gone to Indianapolis, where he 


directed the Lilly clinic and laboratory 
for clinical research at Indianapolis City 
Hospital from 1937 to 1945. 

Thirteen years ago Page ar his group 
moved to the Cleveland Clinic Founda- 
tion, where they have been since. Dur- 
ing the war Page, with his close associate 
Corcoran, was occupied with the prob- 
lem of shock. Transfusion of blood into 
arteries instead of veins was studied with 
Kohlstaedt, and this method of trans- 
fusion still has important applications. 
Page’s group also found that one of the 
important components of the shock 
mechanism is failure of the blood vessels 
to respond to stimulation or loss of car- 
diovascular reactivity. In addition, a sub- 
stance was isolated in the blood of 
shocked dogs that caused severe contrac- 
tion of blood vessels. 

After the war, work on the constrictor 
substances in the blood was continued, 
and a method for testing the constrictor 
substance that forms when blood coagu- 
lates was elaborated and some of the 
properties of this substance determined. 
This resulted in a study with Rapport 
and Green that led to the isolation and 
crystallization of serotonin. Rapport de- 
termined the final structure as 5-hydroxy- 
tryptamine; this was synthesized by 
Hamlin. Page’s subsequent studies on 
serotonin, like those of many others, have 
shown it to be concerned with a variety 
of functions of the body, including intes- 
tinal motility, stopping of bleeding, trans- 
mission of nerve impulses, pain, and 
functioning of the brain. 

Page, with Corcoran and Dustan, con- 
tributed a long series of studies on hyper- 
tensive patients having diseases produced 
by such drugs as hydralazine, hexa- 
methonium, and mecamylamine. Angio- 
tensin was synthesized, with Schwarz and 
Bumpus, last year and its properties stud- 
ied in animals [Science 125, 886 (3 May 
1957)]. There is little doubt that in some 
types of hypertension angiotensin is the 
substance that raises the blood pressure. 

The Cleveland group has carried out 
extensive studies on the chemical changes 
associated with arteriosclerosis. For ex- 
ample, the importance of the B-lipopro- 
teins in the blood for the production of 
arteriosclerosis has been demonstrated. 

* * * 

Irving A. Taylor, assistant professor 
of psycholovy at Pratt Institute, was 
awarded the 1957 AAAS Socio-Psycho- 
logical Prize of $1000 at Indianapolis for 
his essay on “Similarities in the Structure 
of Extreme Social Attitudes.” Taylor has 
been engaged in study of this subject for 
the past 5 years. There is an apparent 
trend in certain areas of psychological 
literature to regard what has been fre- 
quently called the “authoritarian” and 
“equalitarian” attitudes as polar oppo- 
sites with contrasting clusters of social 
characteristics. The purpose of Taylor's 
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prize-winning study was to test the hy- 
pothesis that extreme authoritarians and 
equalitarians would exhibit an important 
perceptual similarity. 

The California 30-item F scale and a 
social distance scale containing ethnic 
minority groups was administered to 253 
summer students at the University of 
Houston along with perceptual closure 
scales designed specifically for the study. 
Subjects scoring in the same relative 
category—that is, in the low, middle, and 
high quarters on both the F scale and the 
social distance scale—were selected and 
compared with regard to percentage of 
perceptual closure. The results indicated 
a statistically significant curvilinear rela- 
tionship; high and lows reduced the size 
of the openings by only 12 percent. 
Whereas the difference between the ex- 
tremes was not significant, the difference 
between either extreme and the middle 
was significant at the 5-percent level of 
confidence. 

Examination of population character- 
istics also revealed a surprising number of 
similarities between extremes. Although 
not all of these findings were statistically 
significant, the practically exceptionless 
tendency for extremes to vary together 
was highly indicative. The extreme 
groups, for example, were found to be 
somewhat older and of a higher level of 
education than the middle group. There 
were substantially more women in the 
extreme categories than men. Both ex- 
tremes reported significantly lower pa- 
rental incomes than did the middle. 
These findings, if confirmed in subse- 
quent research, would tend to modify the 
prevalent béliefs that authoritarianism 
increases with age, that women tend to 
be more equalitarian in attitude than 
men, and that extreme equalitarians 
come from lower economic levels. In 
summary, then, it was found that the ex- 
tremes were more similar to each other 
than either one was to the middle group 
with regard to perceptual and demo- 
graphic characteristics. 

The results of this study indicate the 
need for re-examining the generally held 
view that the attitude structures of the 
extreme authoritarian and equalitarian 
are essentially different. They also indi- 
cate that the results of studies reporting 
differences where only the California 
scales and the two extremes are con- 
sidered are in need of re-examination. 


Nuclear Progress Summarized 


The Atomic Industrial Forum recently 
published “The Atomic Industry— 
1957,” its annual progress report on de- 
velopments in commercial applications 
of atomic energy during the year. The 
U.S. atomic industry completed the con- 
struction of 16 nuclear reactors, includ- 
ing seven power-type reactors and nine 
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research and test reactors, for both pri- 
vate and governmental purchasers in the 
United States and abroad, according to 
the report. The power-type reactors in- 
clude those designed for naval ship pro- 
pulsion and for prototype and demon- 
stration power plants. In addition to 
these projects, industry continued or 
began the construction of 59 reactors, 35 
of which are power-type reactors and 24 
of which are research and test reactors, 
and received orders for the manufacture 
of ten new reactors—five for the produc- 
tion of electric power and five for re- 
search and test purposes. 

Also, according to the report, Ameri- 
can industry signed contracts for the 
construction of seven uranium ore proc- 
essing mills, 13 companies announced 
plans to enter the field of nuclear fuel 
element production and research, one 
company began construction of a pri- 
vately owned feed materials plant, three 
companies completed construction of 
plants for the production of zirconium, 
and two companies completed construc- 
tion of plants for the production of 
beryllium. 


Grants, Fellowships, and Awards 


Arctic Research. The Carnegie Cor- 
poration of New York supports schol- 
arships which are tenable at McGill 
University, Montreal, and which are 
normally offered to students proceeding 
to a doctoral degree in a subject calling 
for active field research in arctic or sub- 
arctic North America. Candidates who 
do not intend to proceed to a degree are 
not necessarily disqualified. The awards 
have an average value of $1500 for the 
academic session and $1250 for the ex- 
penses of a summer’s field expedition. 
If renewed for a second session, grants 
average $1750. 

Applications should be submitted be- 
fore 1 March to the Secretary of the 
Carnegie Arctic Program, McGill Uni- 
versity, 539 Pine Ave. W., Montreal, 
Canada, and should include a confiden- 
tial recommendation of the candidate’s 
qualifications in his or her selected field 
and a clear statement of the intended 
arctic or subarctic research project. No 
particular form of application is re- 
quired. 

Science Teaching. Nominations for 
Science Teacher Achieement Recogni- 
tion awards designed to stimulate and 
recognize superior laboratory instruction 
in science in grades 7 through 12 in pub- 
lic, private, and parochial schools in the 
United States must be submitted before 
15 February to the National Science 
Teachers Association, 1201 16th St., NW, 
Washington 6, D.C. Entries must be 
based on creative, laboratory-type proce- 
dures that may be utilized in the effective 
teaching of science. Recognition will be 


in the form of cash awards, medallions, 
plaques, and certificates of merit. The 
program is conducted by NSTA under a 
grant from the National Cancer Institute, 
U.S. Public Health Service. 


Zoological Nomenclature 


The International Commission on 
Zoological Nomenclature has announced 
that, beginning 30 June 1958, it will 
start voting on the following cases in- 
volving the possible use of its plenary 
powers for the purpose specified against 
each entry. Full details of these cases 
were published on 30 December 1957 in 
the Bulletin of Zoological Nomenclature 
(vol. 13, parts 10/11, and vol. 16, part 
1): (i) Selene Lacépéde, 1803; rostrata 
Lesueur, 1817 (Muraena) ; latipinna Le- 
sueur, 1821 (Mollienesia) ; fuscus Storer, 
1839 (Syngnathus); establishment of 
precedence of, over other names pub- 
lished in the same work and on the 
same date (Cl. Pisces). (ii) Monograptus 
fimbriatus var. similis Elles (G.L.) & 
Wood (E.M.R.), 1913; Monograptus 
triangulatus var. major Elles & Wood, 
1913; Monograptus communis var. ros- 
tratus Elles & Wood, 1913; designation 
of lectotypes for (Cl. Graptolithina). 
(iii) Calandra (Calendra) Clairville & 
Schellenberg, 1798, suppression cf, in 
favor of Sphenophorus and Sitophilus, 
both of Schoenherr, 1838, respectively, 
in interests of universality of nomencla- 
ture; abbreviatus Fabricius, 1787 (Cur- 
culio) and oryzae, emendation to of 
oryza Linnaeus, 1763 (Curculio), vali- 
dation of (Cl. Insecta, Order Coleop- 
tera). 

Comments should be sent as soon as 
possible in duplicate to the secretary 
of the commission, Francis Hemming, 
28 Park Village East, Regent’s Park, 
London, N.W.1, England. 


Scientists in the News 


ERNEST H. VOLWILER, president 
and general manager of Abbott Labora- 
tories, North Chicago, IIl., and a leader 
in medicinal chemistry, has won the 1958 
Priestley Medal of the American Chem- 
ical Society. The gold medal, highest 
honor in American chemistry, will be 
presented to Volwiler for “distinguished 
services to chemistry” at the society’s 
133rd national. meeting in San Francisco 
in April. 

Volwiler’s first contribution to medic- 
inal chemistry was the commercial pro- 
duction of anesthetics during World 
War I, after German sources for these 
supplies were cut off. He developed 
manufacturing techniques for such anes- 
thetics as Anesthesin, Benzocaine, and 
Novocaine. Later Volwiler’s efforts to 
improve synthetic drugs resulted in the 
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development of Butyn, a non-narcotic 
pain killer. He also was responsible for 
the production of Nembutal, a hypnotic- 
sedative, and Pentothal, a general anes- 
thetic. 

During World War II, the sulfa drugs 
sulfanilamide, sulfathiazole, and sulfadi- 
azine, and the antibiotic penicillin were 
produced under his direction. At the close 
of the war he was selected by the United 
States Surgeon General and the Chemi- 
cal Warfare Service to head a team of 
scientific investigators that was sent to 
Germany to survey the chemical indus- 
try there. The investigators brought back 
valuable information on Methadone, a 
powerful analgesic, and polyvinylpyrro- 
lidone (PVP), a compound that was 
later adapted as a blood plasma ex- 
tender. 

Volwiler’s work in evaluating new 
chemical compounds and in evolving 
large-scale manufacturing processes was 
a major factor in bringing about the 
commercial production of Sucaryl, a syn- 
thetic sweetening agent for diabetics and 
persons on low-calorie diets. 


I. D. WILSON, head of the biology 
department of Virginia Polytechnic In- 
stitute since 1923, retired from that post 
on 31 January. He has accepted a 2-year 
contract from the International Cooper- 
ation Administration to be a consultant 
to universities in India. 


WALTER R. MILES has arrived at 
the U.S. Naval Medical Research Labo- 
ratory in New London, Conn., to assume 
the recently established post of chief sci- 
entist. As scientific director, he will be 
the top-ranking civilian in the labora- 
tory, and will be assistant to the officer- 
in-charge in all research matters. He will 
coordinate and direct the scientific pro- 
gram within the six branches of the 
laboratory, represent the laboratory at 
scientific meetings, and act as liaison offi- 
cer and consultant to the Navy’s Bureau 
of Medicine and Surgery for the labora- 
tory. 

Miles has recently returned from Istan- 
bul, Turkey, where he served for 3 
years as Ordinarious professor of psy- 
chology at the University of Istanbul. 
Prior to that, he was for many years pro- 
fessor of psychology at the Yale Univer- 
sity School of Medicine. 


The following scientists from Australia 
are visiting North America. 

G. M. WATSON, medical research 
officer for the Australian Atomic Energy 
Commission, arrived on 19 January. His 
itinerary includes Washington (19-26 
January), Oak Ridge, Santa Fe, San 
Francisco, Chicago, New York, Boston, 
Ottawa, and Montreal, and he will de- 
part for London about 6 March. 

L. A. T. BALLARD of the Division 
of Plant Industry, Commonwealth Scien- 
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tific and Industrial Research Organiza- 
tion, is at the University of California, 
where he will spend approximately 10 
months with K. C. Hamner in the de- 
partment of botany. Ballard is interested 
in developmental physiology. 

J. R. PHILIP, also of the C.S.I.R.O. 
Division of Plant Industry, is spending 
some 14 months in the Division of Biol- 
ogy of California Institute of Technology 
working on mathematical and physical 
aspects of plant environments and proc- 
esses. 

Scientific visitors to North America 
from England are: 

BRIGIT A. ASKONAS, member of 
the National Institute for Medical Re- 
search (Medical Research Council), 
Mill Hill, London, is visiting a number 
of centers between 15 January and 25 
February to study tissue-culture tech- 
nique in relation to immunology. Her 
itinerary includes Boston, New York, 
Baltimore, Bethesda (Md.), West Point 
(Pa.), Cleveland, and Toronto. 

J. GC. KENDREW, member of the 
unit for research on the molecular struc- 
ture of biological systems (Medical Re- 
search Council), Cavendish Laboratory, 
Cambridge, recently attended a meeting 
at the National Institutes of Health, and 
will also attend the conference of the 
Biophysical Society of America in Bos- 
ton, 5—7 February. 

E. E. POCHIN, director of the Medi- 
cal Research Council’s department of 
clinical research, University College Hos- 
pital Medical School, London, will at- 
tend the meeting in New York of the 
United Nations Scientific Committee on 
the Effects of Atomic Radiation. He will 
depart sometime in February. 


FREDDY HOMBURGER and 
PETER BERNFELD have founded Bio- 
Research Institute, Inc., and Bio-Re- 
search Laboratories, Inc., independent, 
nonprofit organizations for fundamental 
biological and biochemical research and 
for the study of man-made environmen- 
tal causes of disease. New laboratories 
were opened on 1 January at 9 Commer- 
cial Ave., Cambridge, Mass. The two 
men, who were previously research pro- 
fessor of medicine and associate profes- 
sor of biochemistry, respectively, at 
Tufts University School of Medicine, 
will also offer services in consultation, 
research, and development to the drug, 
cosmetic, and food industries through 
the firm of Bio-Research Consultants, 
located at the same address. 


HARRY H. SOBOTKA of Mount 
Sinai Hospital, New York, will receive 
the second-annual Van Slyke Award of 
the New York Section of the American 
Association of Clinical Chemists on 11 
February at the New York Academy of 
Sciences. His award lecture will be de- 
voted to “The Microbiological Assay of 


Vitamins in Clinical Chemistry.” Donald 
D. Van Slyke of Brookhaven National 
Laboratory, for whom the award is 
named, will be chairman of the presen- 
tation meeting. 


Recent Deaths 


FRANZ F. BERG, Middlesex, N.J.; 
64; associate director of pharmaceutical 
development in the Fine Chemical Di- 
vision of the American Cyanamid Com- 
pany; previously with E. R. Squibb & 
Son, Brooklyn, for 32 years; 30 Dec. 

WILLIAM T. BOVIE, Fairfield, 
Me.; 75; retired biophysicist who per- 
fected the electric scalpel and collabo- 
rated with Harvey Cushing in develop- 
ing operating procedures for brain sur- 
gery; taught at Antioch College, Har- 
vard University, Northwestern Univer- 
sity, and Colby College; 1 Jan. 

ARTHUR J. EWINS, London, Eng- 
land; 75; research chemist who was one 
of the discoverers of M and B 693, the 
antipneumonia drug; director of research 
at the laboratories of May and Baker, 
Ltd., manufacturing chemists of Dagen- 
ham, Essex, where he had worked since 
1917; 30 Dec. 

DWIGHT D. GARDNER, Colum- 
bus, Ohio; vice president of Commercial 
Motor Freight, Inc.; first elected presi- 
dent of the American Institute of In- 
dustrial Engineers; 17 Dec. 

DOUGLAS M. KELLEY, Berkeley, 
Calif.; 45; professor of criminology at 
the University of California; chief psy- 
chiatrist during the Nuremberg Nazi war 
crimes trials and specialist in lie detec- 
tion; 1 Jan. 

ERNEST KENNAWAY, London, 
England; 76; professor emeritus of ex- 
perimental pathology at the University 
of London and former director of the 
Chester Beatty Research Institute of the 
Royal Cancer Hospital; 1 Jan. 

FREDERICK W. MERRIFIELD, 
Wilmette, Ill.; 70; professor emeritus 
of surgery at Northwestern University 
Dental School; 6 Jan. 

LINDSAY R. PARKER, New York, 
N.Y.; 79; retired public utilities execu- 
tive and electrical engineer; 1 Jan. 

SIMON L. RUSKIN, New York, 
N.Y.; 60; chemist, inventor, and physi- 
cian who specialized in the nose and 
throat; patented a procaine penicillin 
preparation; 1 Jan. 

MARGARET H. SMYTH, Palo Alto, 
Calif.; 84; psychiatrist who had served 
as director of the Stockton State Men- 
tal Hospital and who was voted Cali- 
fornia’s most distinguished woman in 
medicine at the Golden Gate Interna- 
tional Exposition in 1940; 30 Dec. 

KOICHI UDA, Tokyo, Japan; 53; 
lawyer, former minister in charge of 
atomic affairs in the Japanese Cabinet; 
30 Dec. 
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Extra-Atmospheric Cosmic Ray 
Dosage during the Large Solar 
Flare of 23 February 1956 


During the large solar flare of 23 Feb- 
ruary 1956 cosmic ray measurements 
were carried out on a world-wide scale. 
Though most of the measurements were 
collected at sea level and mountain alti- 
tudes, synoptic evaluation of observations 
made at different geomagnetic latitudes 
permits inferences to be drawn about the 
extra-atmospheric intensity of the pri- 
mary cosmic ray beam during the flare. 
This intensity was so large that it seems 
of interest to investigate what ionization 
dosage might be encountered if human 
beings should be caught by a large solar 
flare in extra-atmospheric flight. 

The neutron intensity of cosmic radia- 
tion, at sea level, as recorded among 
others by Lockwood and collaborators 
(1) in Durham, N.H., showed on the 
critical day a steep increase to 36 times 
its normal value 21 minutes after the on- 
set of visible activity on the sun and then 
slowly returned to normal in about 20 
hours. Specifically, at 20:30 Universal 
Time, somewhat over 16 hours after the 
maximum, the intensity had declined to 
a value about 15 percent above normal. 
At exactly the same time, the balloon 
flight of the University of Minnesota, as 
reported by Winckler (2), had reached 
an altitude of 80,000 feet and recorded 
a 4-times normal total ionization. From 
these data two conclusions can be drawn: 
(i) If a 300-percent increase of the total 
ionization at 80,000 feet is reflected in 
a 15 percent increase of neutron intensity 
at sea level, the increase of the total 
ionization at extreme altitude at the time 
of the cosmic ray maximum when the 
sea-level neutron intensity was 36 times 
normal must have been tremendous. (ii) 
The disproportionately smaller intensity 
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Reports 


change at sea level indicates that the 
flare-produced radiation is of low pene- 
trating power—that is, it mainly affects 
low-energy particles. 

More detailed estimates of the addi- 
tional intensity produced by the flare at 
the top of the atmosphere have been 
made by Meyer, Parker, and Simpson 
(3). From their data on the neutron in- 
tensity at sea level and at mountain alti- 
tudes in different geomagnetic locations, 
they were able to analyze the energy 
spectrum of the flare-produced primary 
protons in the cosmic ray beam. This 
spectrum exhibits a very strong depend- 
ence of particle intensity on geomagnetic 
latitude, approximately following a N-7 
power law (N=magnetic rigidity). It 
is interesting to align the flare-produced 
and the normal spectrum in one graph 
(Fig. 1). The normal speetrum shown 
is that suggested by Winckler (4). The 
flare spectrum is derived by Meyer, 
Parker, and Simpson from observations 
at the geomagnetic latitudes 29°, 42°, 
48°, and 52° marked by arrows on the 
abscissa. In trying to extrapolate these 
data to lower magnetic rigidities—that is, 
to higher latitudes—the phenomenon of 
the so-called geomagnetic cutoff has to 
be considered. The low-rigidity end of 
the normal integral spectrum is known 
to shift to smaller rigidities with increas- 
ing latitude, in full agreement with geo- 
magnetic theory, up to a certain medium- 
high latitude. From there on it remains 
constant, contrary to expectation. In the 
normal spectrum in Fig. 1, this minimum 
cutoff latitude is assumed to be 54°, cor- 
responding to a minimum rigidity of 1.78 
Bv. However, the observations of differ- 
ent experimenters do not agree well with 
regard to the exact value of this critical 
latitude. Meyer, Parker, and Simpson 
draw the conclusion from their flare ob- 
servations that “the primary spectrum 
was strongly peaked at particle rigidities 
just above the geomagnetic cutoff rigidity 
at Chicago” (3, p. 773). This would set 
the latitude knee of the flare spectrum 
just below 52°, as indicated in Fig. 1. Of 
particular interest in this connection is 
the fact that the cutoff phenomenon 
shows a strong correlation to solar activ- 
ity in the sense that it is very weak or 
nonexistent at solar minimum during the 
1l-year cycle. This relationship would 
represent a protective mechanism inas- 





much as large solar flares occur only at 
times of high solar activity—that is, at 
times when the cutoff is fully developed, 
preventing low-energy particles from 
reaching the earth. 

For a radiobiological assessment of the 
flare-produced radiation, the total extra- 
atmospheric dosage should be expressed 
in rad units. This conversion can easily 
be carried out and is indicated in the 
right-hand ordinate index of Fig. 1. The 
extremely strong dependence of this dos- 
age on geomagnetic latitude suggests that 
any indirect way of assessing the exposure 
hazard in quantitative terms must be sub- 
jected to a large margin of error. Direct 
measurements seem indispensable for the 
flare-produced radiation more than for 
any parameter of the ordinary cosmic 
ray beam. If the flare-produced intensity 
levels off at 52°, the dosage for the polar 
region would stop growing just below the 
danger mark. However, it remains an 
open question whether or not, outside 
magnetically shielded regions, the flare 


spectrum follows the straight-line extrap- 


olation shown in Fig. 1. The implica- 
tions of this possibility for the exposure 
hazard in interplanetary space during a 
large flare are ominous. 

Entirely missing are clues on the par- 
ticipation of heavy nuclei in the flare- 
produced transitory radiation. This is 
particularly unfortunate since the biolog- 
ical effects of the ordinary cosmic ray 
beam center strongly on low-energy 
heavy nuclei of maximum ionization (so- 
called “thindown hits”). The comple- 
mentary probabilities of a thindown hit 
or a nuclear collision for heavy nuclei 
are plotted in the upper graph of Fig. 1. 
When the speculative assumption is in- 
troduced that heavy nuclei in a solar 
flare are accelerated in a manner similar 
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Fig. 1. (Bottom) Normal and flare-pro- 
duced integral rigidity spectrum of pri- 
mary protons. (Top) Probability of ter- 
mination in thindown or nuclear collision 
for heavy nuclei as a function of magnetic 
rigidity. 
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to that in which protons are accelerated, 
it is seen that, in this case, the biologi- 
cally most important fraction of the 
heavy beam which produces the thin- 
down hits would be subjected to an espe- 
cially large increase of intensity. It might 
be mentioned in this connection that the 
optical emission lines of all heavy com- 
ponents, particularly those of calcium 
and iron, have been identified in the 
flare spectrum. 

Other parameters on which no data 
are available are the intensities of flare- 
produced beta, x-, and gamma rays. It 
thus appears that, while the extra-atmos- 
pheric ionization dosages plotted in Fig. 
1 certainly represent the lower limit, 
they might possibly do so by a large 
margin. On the other hand, flares of 
the size under discussion are rare events 
that occur only a few times during the 
entire peak of one 11-year cycle. 

HERMANN J. SCHAEFER 
Department of Biophysics, 
U.S. Naval School of Aviation Medicine, 
Pensacola, Florida 
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Concentration of Cesium-137 
by Algae 


The ab-adsorption of Cs? by algae 
is of interest because Cs187 is one of the 
critical fission products in power reactor 
wastes and atomic weapon fallout, be- 
cause it has an estimated half-life of 26.6 
years, because it is water-soluble, and 
because it may be expected to increase 
in the environment as more and more 
use is made of nuclear energy as a source 
of electric power. It is well known that 
plankton take up radioactivity in fairly 
high concentrations (7). The purpose of 
this investigation was to study the ac- 
cumulation of (Cs18? by fresh-water 
algae (2). 

Unialgal cultures of nine species, col- 
lected from the vicinity of Oak Ridge 
National Laboratory, were dosed with 
Cs187 chloride so that the initial activity 
of the nutrient media ranged from 1556 
to 4056 disintegrations per minute, per 
milliliter. Results from these nine spe- 
cies are given in Table 1. The concen- 
trations (in parts per million) of potas- 
sium present in the nutrient media were 
determined by flame photometry. The 
concentration factor given in Table 1 is 
the ratio of the activity of wet weight of 
washed algal cells (disintegrations per 
minute, per gram) to the activity of the 
nutrient medium (disintegrations per 


24 JANUARY 195% 


minute, per milliliter). The remainder 
of this report deals with the accumula- 
tion of cesium by Euglena intermedia 
and Chlorella pyrenoidosa. Dense popu- 
lations were produced repeatedly in a 
putrified “Euglena” nutrient medium 
(3); white fluorescent lamps, delivering 
about 380 ft-ca, controlled by auto- 
matic clocks to give a 20-hour day and 
a 4-hour night, were used. The extent 
to which these algae decontaminate their 
nutrient medium was investigated. In 6 
days Euglena decontaminated the me- 
dium by 69 percent; in 11 days, by 82 
percent; in 18 days, by 86 percent; and 
in 34 days, by 96 percent. Chlorella de- 
contaminated the medium by about 47 
percent at each concentration of Cs*37 
in 13 days. The rate of decontamination 
appeared to vary directly with the num- 
ber of cells in Chlorella, but in Euglena 
there was an increase in uptake per cell 
from the time cells ceased dividing, as 
the population became maximum. 

Unialgal cultures of Euglena and Chlo- 
rella, grown in three concentrations of 
Cs187, demonstrated repeatedly that the 
uptake of this radionuclide is linear with 
concentrations of 1, 5, and 10 uc/lit or of 
1, 5, and 10x 10-7 mmole/lit. Knauss 
and Porter (4) have found this to be 
true for calcium, iron, manganese, zinc, 
copper, and strontium at varied concen- 
trations in Chlorella. However, at con- 
centrations of 0.04 mmole/lit or more, 
in the present study, the concentration 
factor for cesium was reduced. 

Morgan and Myers (5) have reported 
that uptake of cesium by Chlorella is sig- 
nificantly depressed by traces of potas- 
sium ion in the exchange solution. Also, 
cesium has been reported by MacLeod 
and Snell (6) to behave similarly to 
sodium, potassium, and rubidium in the 
nutrition of lactic acid bacteria. The 
relative influence of potassium and 
stable cesium on the uptake of tracer 
cesium by Euglena was determined ex- 
perimentally, and the results are shown 
in Fig. 1. In the range of concentrations 
from 0.5 to 4.0 mmole/lit, potassium had 
a slight depressant effect on the uptake 
of Cs187 at tracer levels. When 1 mmole 
of potassium was present, increasing the 
concentrations of cesium carrier from 0 
to 0.15 mmole/lit depressed the uptake 
of tracer cesium. The further increase of 
cesium content to 0.75 mmole/lit caused 
little additional depression of Cs18? up- 
take. It should be noted that an addition 
of an equimolar amount of potassium 
resulted in very little additional depres- 
sion of the cesium uptake. The effect of 
potassium in the medium is presumed to 
be slight, because a concentration factor 
of 100 was found for Chlorella grown 
in media with potassium concentration 
as high as 1 mmole/lit. 

In experiments during which Chlorella 
was grown in varying concentrations of 
stable cesium, the concentration factor 


Table 1. Uptake of cesium-137 by species 
of algae. 








Potas- 
sium Dane Con- 
Species (parts tees 
per . tion 
mil- 9°SiME factor 
lion) 
Rhizoclonium 
hieroglyphicum 1 5 1530 
Oedogonium vulgare 1 3 790 
Spirogyra ellipsospora 1 2 341 
Spirogyra communis 13 5 220 
Gonium pectorale 10 2 138 
Oocystis elliptica 10 10 670 
Chlamydomonas sp. 8 5 52 
Euglena intermedia 8 14 706 
Chlorella pyrenoidosa 8 il 154 





for Cs!87 was 46 to 59 in the absence of 
cesium, 15 to 18 with 0.5 mmole of 
stable cesium per liter, and 8 to 12 for 
other concentrations of stable cesium up 
to 2.5 mmoles per liter. 

Since it has been shown that dead or- 
ganic material can have a high affinity 
for cesium (7), Chlorelia and Euglena 
cells which had been grown in a medium 
containing 15 parts of potassium per mil- 
lion were washed, killed in formalin, 
and dosed with Cs157, After 8 days the 
concentration factor was 16 for Euglena 
and 418 for Chlorella. Because dead 
Chlorella showed a high concentration 
factor for cesium, an experiment was 
performed to test the uptake of cesium 
from varying levels of cesium, potas- 
sium, and cesium-potassium by these 
dead cells. Healthy living cells of Chlo- 
rella were washed and centrifuged in de- 
mineralized water. These cells were then 
killed with formalin, equally distributed 
into 33 large centrifuge tubes, and re- 
suspended in demineralized water. To 
the 33 tubes were added stable salts to 
make three classes of 11 each, as follows: 
(i) 0 to 5 mmoles of potassium per liter; 
(ii) 0 to 5 mmoles of cesium per liter; 
and (iii) potassium and cesium in vary- 
ing ratios but always totaling 2.5 
mmole/lit. Each tube was dosed to give 
an activity of about 1 pc of Cs!8* per 
liter and left standing for 72 hours. 
Thereupon, the cells in each tube were 
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CONCENTRATION OF STABLE Ce(miltimotes/ liter) 


Fig. 1. Influence of potassium and cesium 
ions in the nutrient medium on the con- 
centration of Cs“ by Euglena intermedia. 
The broken line represents the influence 
of potassium (regression line determined 
by least squares). The solid line repre- 
sents the influence of cesium (curve fitted 
by eye), with potassium constant at 1.0 
mmole/lit. 








centrifuged, washed, dried, weighed, 
and analyzed for radioacitvity. The dead 
cells of Chlorella, with no added salts 
and at all levels of potassium (i), were 
found to concentrate Cs!8? by a factor 
varying from 35 to 68; the variations 
appeared to be random. In mixtures 
containing stable cesium, (ii) and (iii), 
the concentration factor varied around 
1—that is, the algal cell bodies contained 
the same amount of Cs187 as did an 
equal amount of the medium. 

These results suggest that structural 
components persist in dead Chlorella 
which adsorb cesium from very dilute 
solutions and that this adsorption is not 
affected by the concentration of potas- 
sium in the medium. From these data 
it may be inferred that, in killed cells of 
Chlorella, potassium and cesium be- 
have independently, but that in live cells 
of Chlorella and Euglena, particularly 
at tracer levels of potassium, ions of 
potassium and cesium form a metabolic 
pool. 

Louis G. Witurams* 
Department of Biology, Furman 
University, Greenville, South Carolina 
H. D. Swanson 
Department of Zoology, 
University of Tennessee, Knoxville 
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Bronchodilator Action of the 
Anticoagulant Warfarin Sodium 


During the administration of warfarin 
(Coumadin) sodium, or 3-(a-acetonyl- 
benzyl) -4-hydroxycoumarin sodium, to 
patients with coronary thrombosis and 
other forms of thromboembolic disease, 
Livesay (1) noticed improvement in the 
asthmatic condition of several patients 
who had bronchial asthma in addition to 
the thromboembolic involvement. This 
observation prompted us to look for a 
direct bronchodilator action of warfarin 
sodium. For this purpose we employed 
the isolated guinea pig tracheal chain 
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(2), a method which has been used ex- 
tensively in pharmacological studies and 
which has been found to correlate well 
with clinical bronchodilator activity. 

The results are shown in Table 1. 
Aminophylline, a well-established clini- 
cal bronchodilator, was used as a refer- 
ence standard for the kymographic re- 
cording of relaxation or dilatation of the 
uncontracted tracheal chain. The lever 
system was adjusted so that 5 mg of 
aminophylline in the 100-ml bath, or a 
bath concentration of 0.05 mg per mil- 
liliter, produced a fall of about 2 cm 
on the kymograph tracing. Warfarin 
sodium was indeed found to possess some 
tracheodilator activity, being about 50 
percent as active as aminophylline. By 
comparison, two different commercial 
samples of heparin sodium were found 
to be very weak, only about 5 percent as 
active as aminophylline. Since warfarin 
sodium and heparin sodium are some- 
times injected simultaneously to secure 
the immediate anticoagulant effect of 
heparin and to initiate the slower but 
more prolonged effect of warfarin, a 
combination of equal amounts of the two 
drugs was tested on the tracheal chain. 
The tracheal dilatation was again ap- 
proximately 50 percent that of amino- 
phylline, demonstrating that the dilator 
effect of warfarin sodium was not influ- 
enced by the simultaneous presence of 
the heparin. 

It has been pointed out (3) that some 
of the beneficial action of anticoagulants 
in myocardial infarction may be due to 
properties other than that affecting co- 
agulation. The initial dose of warfarin 
sodium is usually 75 mg by intraven- 
ous, intramuscular, or oral administra- 
tion, as compared with an aminophylline 
dosage of 250 to 500 mg intravenously or 
intramuscularly for emergency broncho- 
dilatation and 100 to 250 mg orally for 
nonemergency use. If the dilator effect 
demonstrated on the tracheal chain is 
reflected in a corresponding broncho- 
dilatation in man, it seems possible that 
the initial injection of warfarin sodium 
may produce some immediate broncho- 
dilatation as well as initiating the slower 
anticoagulant action. Perhaps prolonged 
administration of small oral maintenance 
doses might also account for a broncho- 
dilator effect by the same mechanism. 

It is interesting to note, in this connec- 
tion, that a coronary dilator action has 
been reported in dogs following intra- 
venous injection of the disodium salt of 
bishydroxycoumarin (Dicumarol) (4) 
and of solubilized ethyl biscoumacetate 
(Tromexan) (5). Owren (6) has noted 
an improved effort tolerance from long- 
term anticoagulant therapy in patients 
with angina pectoris. The coronary dila- 
tor activity of warfarin sodium is yet to 
be investigated. 

Studies will be extended to other anti- 





Table 1. Tracheodilator potency of anti- 
coagulants, as compared with that of 
aminophylline. 





Bath é 
concn, ‘PProxi- 
el 
Source tals tracheo- 
fall dilator 
(mg/ml) potency 
Amino phylline 
10-ml ampule 0.05 100 
Warfarin sodium 
Powder 0.1 50 
Warfarin sodium 
3-ml vial 0.1 50 
Heparin sodium-A 
10-ml vial 1.0 5 


Heparin sodium-—U 
10-ml vial 1.0 5 
Warfarin sodium plus heparin sodium-U 
Vials—equal wts. 0.1 plus0.1. 50 





coagulants to determine whether the ob- 
served warfarin sodium tracheodilatation 
or bronchodilatation is a general prop- 
erty of 4-hydroxycoumarin anticoagu- 
lants. 
Haro_p BLUMBERG 
Hyman B. Dayton 
SAMUEL M, Gorpon 
Research Laboratories, 
Endo Laboratories Inc., 
Richmond Hill, New York 
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Action of Selected Redox 
Substances on Bacterial 
Bioluminescence 


Bioluminescence in Achromobacter 
fischeri and other luminous bacteria 
(1) depends upon a series of electron 
transfer reactions. The demonstration by 
Strehler (2) of bioluminescence in cell- 
free extracts of A. fischeri, and subse- 
quent studies on the properties of this 
system, reviewed by McElroy and 
Strehler (3), showed that its essential 
components are reduced flavin mono- 
nucleotide (FMNH,), a higher fatty 
aldehyde, from C, to C,,, atmospheric 
oxygen, and an extract of bacterial en- 
zymes. Substrate and phosphopyridine 
nucleotide-specific dehydrogenase, _ re- 
duced di- or triphosphopyridine nucleo- 
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tides (DPNH, TPNH), or reduced re- 


dox substances with potentials more 
negative than —81 mv can serve as elec- 
tron sources for the reduction of flavin 
mononucleotide (FMN) (4). 

Redox substances that react with the 
electron carriers involved in biolumines- 
cence divert the electron flow from the 
light reaction and thus inhibit biolumi- 
nescence. For example, Spruit and 
Schuiling (5) found marked inhibition 
of bacterial luminescence by certain 
naphthoquinones and dyes whose redox 
potentials range from —33 to +65 mv, 
and McElroy and Strehler (3) point to 
the inhibition of luminescence by ribo- 
flavin or flavin adenine dinucleotide, sub- 
stances which are thought to compete 
with FMN for the electrons from 
DPNH; a similar action is exerted by 
ferricyanide (4). 

The study described in this report 
deals with the action on bacterial lumi- 
nescence of redox indicators whose po- 
tentials range from -125 to +217 mv 
and shows that luminescence was inhib- 
ited by substances with redox potentials 
between + 11 and +217 mv. 

Suspensions of A. fischeri, prepared as 
described previously (6), were diluted 
1:1.5 with 2.5 percent NaCl, buffered 
with 0.06M phosphate at pH 7.4. To 
these suspensions in test tubes were added 
the redox substances listed in Table 1. 
Bacterial luminescence and _ reduction of 
the indicator dyes were observed visually. 

Reversible redox substances with po- 
tentials lower than + 11 mv did not in- 
fluence the luminescence of the bacteria, 
while above this potential level, lumi- 
nescence was abolished and the dyes were 
reduced to their colorless leuco forms 
except for a narrow zone at the surface 
of the experimental mixtures. 

The irreversible reduction indicator, 
triphenyltetrazolium chloride (TTC), 
was reduced to the red, water-insoluble 
triphenyl formazan by suspensions of 
A, fischeri, while bioluminescence was 
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Fig. 1. Reversible inhibition of biolumines- 
cence by methylene blue. (A) No inhibi- 
tor; (B) (1.6x10*°)M methylene blue 
added. 
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Table 1. Interaction of reversible redox 
substances with the bioluminescence of 
Achromobacter fischeri. 





Inhibi- Reduc- 





Dyeand Redox eae of Pal 
molar _ potential ote Sel of 
concn. (mv) dunce dye 

Nile blue 

(9.1 x 10°) =-125 - - 
Indigo tetra- 

sulfonate 

(4.5 x 10%) - 46 - slight 
Methylene blue 

(1.0 x 10*) + 1 + + 
Thionine 

CE.5'* 10%) + 62 a 
Toluylene blue 

(1.1 x 10“) #115 + + 
2,6-Dichlorphe- 

nol indophenol 

(1.2 x 10*) +217 + ~ 





strongly but not completely inhibited. 
Triphenyltetrazolium chloride is known 
to be reduced by bacterial flavopro- 
teins (7). 

Competition for the electrons of 
FMNH, between the light reaction and 
a redox substance of suitable potential 
could be expected to produce the phe- 
nomenon of reversible inhibition of bio- 
luminescence. This hypothesis was tested 
for methylene blue as the alternate car- 
rier, an experimental design outlined by 
Ackermann and Potter (8) being used. 
Bioluminescence was measured quanti- 
tatively in a special photometer, which 
has been described previously (6). 

Curve A in Fig. 1 shows that the light 
production in appropriately diluted sus- 
pensions of A. fischeri was directly pro- 
portional to the concentration of bacteria 
in suspension. The addition to these sus- 
pensions of methylene blue to a molar 
concentration of 1.6 x 10-5 resulted in ap- 
proximately 90 percent inhibition of 
luminescence, regardless of the bacterial 
concentration (curve B, Fig. 1). This 
type of response is indicative of reversi- 
ble inhibition (8). 

Reduction of reversible redox indica- 
tors could well be brought about by tap- 
ping the electron flow of the main respi- 
ratory pathway of the bacteria; however 
the parallelism between inhibition of 
luminescence and reduction of dyes in 
this study suggests that the two phe- 
nomena may be related. While it. is 
thought that TTC and methylene blue 
react with a flavin enzyme of the dia- 
phorase type, the inhibition of bio- 
luminescence by substances with more 
positive redox potentials suggests an in- 
teraction ‘with at least one additional 
component of the light-producing system 
whose redox potential could be as high 
as + 217 mv. It has been suggested that 
palmitic aldehyde may be such a co- 
factor (9), although enzymatic oxida- 


tion of aldehyde groups usually proceeds 
at less positive potentials. 

McElroy and Green have propounded 
a hypothesis according to which two re- 
duced flavin molecules are required for 
light production—one which combines 
with the aldehyde and a second one 
which forms an organic peroxide; oxida- 
tion of the aldehyde by the peroxide is 
considered to be the reaction that yields 
the energy for light production (4). The 
two authors have stated that peroxida- 
tion of the aldehyde would yield approxi- 
mately 75 kcal/mole, which would be in 
excess of the 60 kcal required for the 
bacterial emission of light with a peak 
around 480 mu. 

If an additional electron carrier with 
a potential considerably more positive 
than that of FMN were involved in light 
production, it would be difficult to vis- 
ualize how one pair of electrons might 
pass in one step across the potential dif- 
ference of 1200 mv to produce the ap- 
proximately 60 kcal/mole of quanta 
(Einstein) which correspond to the 
emitted wavelength around 480 mun. 

Frep E, HAnN 

Department of Rickettsial Diseases, 
Walter Reed Army Institute of 
Research, Washington, D.C. 
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Isolation of Cytoplasmic 
Particles with Cytochrome 
Oxidase Activity from Apples 


The apparent absence of cytochrome 
oxidase activity and the simultaneous 
presence of very high phenolase activity 
in particles isolated from plant tissues 
should not, without further careful scru- 
tiny, be considered sufficient evidence ° 
for the nonparticipation of the cyto- 
chromes in the respiration of these tis- 
sues. In fact, we have found that cyto- 
chrome oxidase activity in young apples 
can be completely masked by the effects 
of low pH of the extracting medium. 

When young Rome Beauty apples 
about 4 to 5 cm in diameter were homog- 
enized in a Waring blender at 2° to 4°C 
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ina medium containing 0.25M sucrose, 
0.01M ethylenediaminetettaacetic acid 
(EDTA), and 0.1M phosphate buffer at 
pH 7.0, no cytochrome oxidase activity 
was found (Fig. 1) (1). The homogenate 
rapidly turned brown during blending 
(30 seconds at top speed and 1 minute 
at a slow speed at approximately 30 v), 
and after centrifugation of the homoge- 
nate at 1000g the pellet isolated at 
16,000g was also brown. The pH of the 
homogenate obtained by such a proce- 
dure was 6.0, and the pH of the particles 
suspended in 8 ml of 0.25M sucrose and 
0.001M adenosine triphosphate (ATP) 
was 5.2 (2). The nitrogen content of 
0.5 ml of the particulate suspension (de- 
rived from 200 g of tissue and 300 ml of 
homogenizing medium) was about 260 un. 
All the phenolase activity from such a 
preparation was associated with the par- 
ticulate fraction (Fig. 1), which showed 
considerable activity. 

Quite a different picture emerged 
when the apples were homogenized in a 
solution containing 0.15M sucrose, 0.01M 
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Fig. 1. (Top) Cytochrome oxidase activity 
of cytoplasmic particles from apples. Ac- 
tivity was determined by the method of 
Cooperstein and Lazarow (1). The crude 
enzyme used in the assay consisted of 0.03 
ml of the particulate suspension. (Bottom) 
Phenolase activity of cytoplasmic particles 
and supernatant from apples. Activity was 
determined by the method of Ponting and 
Joslyn (3) with modifications as follows: 
2.99 or 2.90 ml of 0.05M catechol in ace- 
tate buffer at pH 5.0 was the substrate, 
and 0.01 ml of the particulate suspension 
or 0.1 ml of the supernatant was added at 
zero time to a 3-ml cuvette. All assays 
were made with a Beckman DU spectro- 
photometer. The values shown are aver- 
ages of three experiments. 
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EDTA, and 0.2M tris-hydroxymethyl 
aminomethane (Tris) at pH 9.2. The 
homogenate in the Tris medium had a 
pH of 9.0 and remained green during 
blending. The isolated particles were 
green, and the particulate suspension had 
a pH of 6.2. The nitrogen content of 
0.5 ml of this particulate suspension (ob- 
tained in exactly the same manner as 
particles isolated in sucrose, EDTA, and 
phosphate) was about 140 pg. Cyto- 
plasmic particles from apples isolated in 
this way exhibited good cytochrome oxi- 
dase activity (Fig. 1) and showed a dif- 
ferent distribution pattern for phenolase 
activity (3). Much of the phenolase ac- 
tivity in this preparation was associated 
with the supernatant from the high- 
speed centrifugation, but the cytoplasmic 
particles also showed significant phenol- 
ase activity (Fig. 1). 

Three possible explanations for the 
altered pattern of phenolase activity and 
for the considerable difference in the 
nitrogen content of the particulates iso- 
lated at the two pH levels may be pro- 
posed. If it is assumed that phenolase is 
localized on the cytoplasmic particles in 
vivo, then the enzyme may be removed 
from the particles by solubilization at 
pH 9.2 but not at pH 7.0. A second pos- 
sibility is that phenolase, present in both 
soluble and particulate fractions, is ag- 
glutinated when apple cells are ruptured 
in a homogenizing medium at a pH of 
7.0, but not at the higher pH. The third 
possibility is that phenolase is preferen- 
tially adsorbed on the particles in an ex- 
tracting medium at pH 7.0, but that 
there is no adsorption at pH 9.2. Ponting 
and Joslyn (3) found that apple phenol- 
ase tightly adsorbed on particles could 
be solubilized by using a 2 percent so- 
dium carbonate solution of pH 11.3. 
Hagen and Jones (4) observed a similar 
pH effect on catalase activity in chloro- 
plast particles and in supernatant frac- 
tions from wheat leaves. 

Hackney (5) reported no cytochrome 
¢ in apples and concluded that cyto- 
chrome oxidase is absent from them. 
Webster (6) could not demonstrate the 
occurrence of cytochrome oxidase in 
apple tissue and failed to show a rever- 
sal of carbon monoxide inhibition, This 
report demonstrates cytochrome oxidase 
in apple particulates by spectrophoto- 
metric methods. There are two addi- 
tional reports (7) in which cytochrome 
oxidase activity was demonstrated by 
manometric techniques in tissue slices 
and in cell-free extracts from apples. In 
our work with apples it appeared that 
use of homogenizing medium of high pH 
(9.2) is necessary for isolating particu- 
lates in which cytochrome oxidase activ- 
ity can be demonstrated. The cells of the 
apple fruit have a sap pH of 3.5 (8) and 
contain a very active phenolase system 





(9). It seems necessary to counteract the 
acidity and remove most of the phenolase 
from the particulates before good cyto- 
chrome oxidase activity appears. Since 
the pH of the cell sap of many fruit tis- 
sues is very low, and since these tissues 
usually show high phenolase activity, it 
may be necessary to use homogenizing 
media of high pH values to isolate cyto- 
plasmic particles that show cytochrome 
oxidase activity (/0). 

Morris LiEBERMAN 
Biological Sciences Branch, 
Agricultural Marketing Service, 
Beltsville, Maryland 
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Alteration of Clay Minerals 
by Digestive Processes 
of Marine Organisms 


The possible importance of the highly 
acid chemical environment in animal 
stomachs upon clay minerals suspended 
in marine water was brought to our at- 
tention by two papers (J) which were 
concerned primarily with the effects of 
inorganic particles upon organisms. 
These papers demonstrated that many 
plankton-feeding and ooze-feeding fishes, 
clams, plankton animals, and other or- 
ganisms are apparently unable to sepa- 
rate organic food particles from inor- 
ganic clay particles of the same size and 
cannot avoid passing suspended clay 
material through their digestive organs. 
An analysis of the stomachs of mullet 
(Mugil cephalus) from the surf at Port 
Aransas, Texas, showed that each fish 
contained an average of 1.6 g of clay 
within its stomach and intestine. Simi- 
lar clay-filled guts were observed in 
menhaden, shrimp, and anchovies. That 
changes in the clay mineral composition 
of sediments being brought to the bays 
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and estuaries of the Texas Gulf Coast 
occur has been shown by Grim and 
Johns (2). This investigation (3) is con- 
cerned with the part played by ma- 
rine organisms in bringing about these 
changes. 

The ultimate purpose of this study is 
(i) to determine the amount and type 
of change in various clay minerals caused 
by representative organisms and (ii) to 
compare these changes in the digestive 
tracts with changes brought about by ex- 
posure of clays to sea water alone. 

Representatives of Mollusca, Echino- 
dermata, the filter feeding fish, and sev- 
eral planktonic organisms have been 
used for this work, to date. All organ- 
isms were placed in aquaria of filtered 
sea water and starved, to rid them of 
any previously contained clay matter. 
Then the organisms were transferred to 
fresh tanks of filtered water into which 
food—either algae (Platymonas) or 
yeast—and the clay mineral to be stud- 
ied were introduced. Controls were set 
up in which these same minerals were 
exposed to filtered sea water of the same 
salinity, without the animals. Only clay 
material of less than 2 w in size was 
used, to insure similarity between clay 
particle size and food particle size and 
to avoid contamination from other min- 
erals which generally occur in larger 
grain size. 

Fecal matter was carefully collected, 
as keing representative of material which 
had actually passed through the animal. 
The fecal material was washed free of 
salt and treated with 30 percent hydro- 
gen peroxide to rid it of organic matter. 
X-ray diffraction, differential thermal 
analysis, and electron microscopy were 
used to characterize the minerals before 
treatment, after passage through organ- 
isms, and in controls. All samples used 
for diffraction work were conditioned at 
50 percent relative humidity at 20°C, 
except during special treatments. Data 
were obtained both from x-ray diffrac- 
tion photographs and from spectrometer 
recordings. 

The major part of the work has been 
done with a soil containing randomly 
interlayered clays, a bentonite, and kao- 
linite. Kaolinite does not appear to be 
affected by either sea water or organ- 
isms. However, the interlayered miner- 
als and the bentonite are readily subject 
to modification and exhibit appreciable 
changes both within the control samples 
and in animal tanks after periods of only 
24 hours. 

Representative data are presented in 
Table 1. These experiments tend to in- 
dicate a build-up of magnesium within 
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Table 1. Effect of organisms on x-ray characteristics of ingested clays; (001) d values 
from orientated aggregates of clays before treatment, in controls, and after passage 
through organisms. All work was done with CuKx radiation. 





(001) d values (A) 





24-hour exposure 








Treatment 5-day exposure 
Origi- Con- Oys- Mul- Con- Oys- Mul- 
nal trol ter Clam let trol ter Clam let 
Soil montmorillonite 
50% relative 
humidity 17. 15. 126. 22:1 14.7 149 129 123 143 
Glycol Lie T7e 170° TOD. Bae 17.0" 17-.0° “TRG. CREE 
300°C 136 145": 226 © 10.8 925 14.5 12,9: °82i1 12.6 
Bentonitic montmorillonite 
50% relative 
humidity 155-2) $52 147 14.3 14.3 14.7 129 129 12.46 
Glycol 100s 2270 6 170" 190 =~—TID 17.0 | 97.20% 2D. chee 
300°C 16.0: 100: 100-1060 100 12.8 10.0 100 10.0 
Kaolinite 
50% relative 
humidity 7.3 7.3 73 7.3 7.3 7.3 7.3 7.3 43 








the exchangeable cation positions upon 
exposure to sea water alone which, for 
the bentonitic montmorillonite, pro- 
duces no change in 001 peak position 
during the 24-hour period. A similar 
build-up of magnesium within the soil 
clay, however, tended to prop the struc- 
ture open to 15.5 A, thus blanketing out 
the effect of the poorly developed bru- 
cite interlayer already present. Heat 
treatment of this organization then col- 
lapsed the mica layers containing mag- 
nesium but only gradually affected the 
portions containing interlayered islands 
of brucite. 

The same bentonitic montmorillonite, 
when exposed to sea water for a period 
of 5 days, appears to begin the develop- 
ment of a brucite configuration around 
the magnesium ions in the manner de- 
scribed by Grim and Johns (2); this re- 
sults in a shifting of the 001 peak posi- 
tion from 15.5 A to 14.7 A. This new 
structure expanded completely upon gly- 
colation but only gradually collapsed 
through 500°C. Exposure of the soil 
clay to the control water for the same 
length of time resulted only in an en- 
hancement and slight shift in position 
of the original 14.7 A peak. 

Exposure of these same clays to the 
organisms for like periods of time always 
resulted in a large shift in the 001 peak 
position toward 10.0 A. Although glycol 
apparently produces complete expan- 
sion, we suggest that potassium in the 
form of an exchange cation is being 
taken up by all samples upon exposure 
to the animals. It also seems likely that, 
within the soil clay, the brucite islands 
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are being at least partially destroyed by 
the stomach acidity of the organisms. A 
relative decrease in influence from the 
14.0 A component was noted in the soil 
clay, and no development of such a com- 
ponent could be observed within the 
bentonitic montmorillonite. 

Thus, the two processes of change may 
be working independently of one an- 
other. According to this interpretation, 
clays of the 2:1 layer type, upon expo- 
sure to sea water, begin the uptake of 
magnesium within the exchangeable cat- 
ion positions almost immediately and 
gradually begin the development of a 
brucite configuration between mica lay- 
ers. Similar clays which pass through or- 
ganisms, however, suffer a loss of such 
brucite and build up potassium as an 
interlayered cation. Whether or not this 
potassium begins to exert any more in- 
fluence upon the structure with time and 
constant reexposure may be determined 
in future work. 

ARTHUR E. ANDERSON 

Epwarp C. Jonas 

Howarp T. Opum 
Department of Geology and 
Institute of Marine Science, 
University of Texas, Austin 
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Book Reviews 


No Frontier to Learning. The Mexican 
student in the United States. Ralph L. 
Beals and Norman D. Humphrey. 
University of Minnesota Press, Minne- 
apolis, 1957. xi+ 148 pp. $3.25. 


This is fascinating reading. Ten Mex- 
ican students at the University of Calli- 
fornia (Los Angeles) were intensively 
interviewed and tested (from 4 to 20 
hours) about such things as their motiva- 
tions in coming to the United States, 
their attitudes toward American culture 
before, during, and after their period of 
study, their problems of linguistic, aca- 
demic, and social adjustment, and their 
beliefs about the value of their foreign 
study upon returning home. An addi- 
tional 42 Mexican students supplied sup- 
plementary information. Twenty-six 
Mexican students who had returned were 
interviewed in Mexico. The methodologi- 
cal approach is anthropological; a 
senior author with over 25 years, and a 
junior author with 15 years, of first- 
hand acquaintance with Mexico and 
Mexican culture worked intensively with 
relatively few subjects. I believe that the 
conclusions reached are accurate and 
that extensive use of questionnaires 
among a larger sample would have pro- 
duced few differences. Nevertheless, a 
follow-up in other parts of the United 
States would be of interest: only eight 
of the 52 students resided outside of 
California. 

Some of the findings are as follows: 
most of the students come from middle- 
and upper-class urban backgrounds; all 
reflect considerable anti-American feel- 
ing, in considerable measure because of 
historical reasons rather than personal 
experiences; the desire of many to study 
in colleges in the United States is mo- 
tivated by a sense of social obligation 
and the wish to do something for Mex- 
ico; most students would have preferred 
to study in Europe; most students adjust 
to United States culture more readily 
than does the average foreign student. 
The students’ attitudes became modified 
in the direction of greater egalitarianism, 
increased cooperativeness, greater open- 
mindedness, and more feelings of social 
responsibility. Many shifted from a posi- 
tion of hostile criticism to friendly criti- 
cism, but all continue to believe in the 
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basic superiority of Mexican life goals, 
“with their emphasis on spiritual and 
humanistic values.” Discouragingly, most 
returned students find a cultural climate 
in which they often must be overtly anti- 
American in order to be accepted and to 
get ahead in their fields. The authors 
point out that if the major objective of 
exchange programs is to secure whole- 
hearted approval of the United States 
by foreign students, the Mexican experi- 
ence indicates that this goal is not 
reached. In broader perspective, the 
reader is left with the conviction that 
both Mexico and the United States profit 
from the presence of the Mexican stu- 
dent in this country. 

Would it be in order to suggest that 
a companion study, ““The American Stu- 
dent in Mexico,” would be equally de- 
sirable? 

GerorcE M. Foster 

University of California, Berkeley 


Proceedings of the XIV _ International 
Congress of Zoology. Copenhagen, 
5-12 Aug. 1953. Danish Science Press, 
Copenhagen, 1956. 567 pp. Illus. Pa- 
per, Kr. 100. 


The proceedings of the 14th Inter- 
national Congress of Zoology, held in 
Copenhagen in 1953, were published last 
year but only recently received wide dis- 
tribution. Delegates from 34 countries 
and three international institutions were 
present. It may be of interest to note 
that 501 members took part, in contrast 
to the 707 who participated in 1927 in 
Budapest, where the tenth congress was 
held. 

A casual reader may well ask: What 
goes on at an international congress of 
zoology? By way of answer, this volume 
clearly says, “All sorts of new and old 
biological ideas are discussed, and many 
viewpoints are interrelated.” In addition 
to the general meetings, which covered 
subjects such as fauna protection, im- 
proving zoological nomenclature, growth 
of marine populations, paleoecology and 
adaptation, and thinking without words 
(precursors to language), and films on 
the Galathea Expedition, the history of 
the eel, and the flight of insects, there 





were 16 sectional meetings, at each of 
which some 10 to 25 papers were pre- 
sented. Some sample groupings are pale- 
ozoology, evolution, cytology, morpho- 
genesis, psychology, comparative physi- 
ology, serology, parasitology, nematol- 
ogy, hydrobiology, and anthropological 
systematics. 

It would be all too easy to suggest that 
this eclectic collection is without great 
permanent value, or that zoological con- 
gresses are scientifically passé. A_bril- 
liant defense of general mectings is found 
in Professor Spiarck’s presidential ad- 
dress of welcome. He faces the problem 
courageously: “Some people are of the 
opinion that in zoology specialization has 
now developed so far, that we should 
stop having general congresses of zool- 
ogy, and only have congresses of special- 
ists. . . . It is important not to forget 
that the animal Kingdom is a part of 
nature, that a zoologist is a naturalist, 
that the problems of cytology, biochem- 
istry, physiology concern living animals, 
reacting as a whole organism against 
ecological factors and other organisms. 
... Apart from the lectures, excursions, 
and personal contacts, the congresses are 
a very important factor in international 
cooperation. They are a counterweight 
against isolation, which is so dangerous 
to the progress of Science.” 

Brief mention of a few of the subjects 
discussed and of their proponents may 
illustrate the true value of this triennial 
meeting: the giant mitochondria of in- 
sect muscles (C. Williams); representa- 
tive Mediterranean fauna in the Caspian 
Sea (L. Zenkevitch) ; radiation effects on 
regeneration of invertebrates (E. Wolff) ; 
nucleolar extrusion in amebae (D. L. 
Ray); olfactory sense of dogs in relation 
to fatty acids (T. Uchida); proposals for 
international agreement on normal stages 
in vertebrate embryology (E. Witschi) ; 
control of tube-worm growths in a Brit- 
ish tidal harbor lake (N. Tebble); tu- 
morgenesis in invertebrates (J. Wautier) ; 
the biology of Atlantic seals (a new color 
film, presented by L. H. Matthews); 
toxonomic characters of Old World mon- 
keys (M. Friant); specificity of food 
plants for insects (G. Fraenkel); and 
ways of stabilizing zoological nomencla- 
ture (C. L. Hubbs). Unfortunately, 
many papers were not up to the stand- 
ards of these. 

The congress was convened under the 
auspices of the Danish Government and 
the University of Copenhagen. Financial 
aid was received from the Carlsberg and 
Tuborg brewing industries. The volume 
contains a few figures and an index and 
has a paper cover of good quality. One 
may well ask why some 13 authors 
could not take the trouble to submit 
abstracts. Biologists generally, and zool- 
ogists in particular, should do some 
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serious thinking about the subject matter 
of this volume. Unless general congresses 
are more highly appreciated, Professor 
Sparck’s remarks may have been made 
in vain. 

W. R. DuryveE 
School of Medicine, 
George Washington University 


Through Alchemy to Chemistry. A pro- 
cession of ideas and personalities. John 
Read. Bell, London, 1957 (order from 
Macmillan, New York). xvii+ 206 pp. 
Illus. $3.75. 


John Read has added to his books on 
organic chemistry and alchemy a new 
and particularly delightful survey of his- 
torical developments from alchemy to 
present-day chemistry. Although only 
206 pages long, including three of glos- 
sary and ten of index, this is a very read- 
able introduction to the history of chem- 
istry. The emphasis rests on alchemy, 
the discussion of which comprises about 
one-half of the volume. Although the 
story of Paracelsus does not begin until 
the seventh of the ten chapters, some 
main lines of “modern” chemistry arc 
clearly and effectively drawn. However, 
Read confines this part of the picture too 
severely and shows only something of the 
chemicals, nothing about chemical reac- 
tions, 

The short biographies are masterly, 
informative, and entirely reliable. For 
example, Lavoisier’s work in “agricul- 
ture and many other national matters” 
is not omitted, as it sometimes is even 
in larger histories of chemistry. 

The text is enlivened by 50 illustra- 
tions, showing portraits, equipment, and 
working scenes, including the “tailpiece” 
from J. B. Porta’s book of 1608 on dis- 
tillation. 

This is the sort of book which makes 
a welcome gift for students of any kind 
and age, providing relaxation and stirau- 
lation, 


EpuARD FARBER 
Washington, D.C. 


Die Evolution der Organismen. Part 4; 
part 5. Gerhard Heberer, Ed. Fischer, 
Stuttgart, Germany, 1955; 1957. 143 
pp.; 252 pp. 


The new edition of the great German 
handbook of evolution is nearing com- 
pletion with publication of the five 
chapters of the two latest installments. 
A sixth and final part is in preparation. 

Part 4 begins with a discussion by 
Franz Schwanitz of the origin of culti- 
vated plants. In his classic Origin of 
Species, Darwin very effectively used the 


24 JANUARY 1958 


origin of cultivated plants and domestic 
animals to substantiate the all-impor- 
tance of selection. A review of the re- 
sults of plant and animal breeding is 
therefore a legitimate component of a 
modern review of the theory of evolu- 
tion. In this survey of plant breeding, 
Schwanitz finds confirmation for Dar- 
win’s contention that selection can cre- 
ate almost anything it wants. Varieties 
of plants have been produced with large 
size, high productivity, the loss of certain 
undesirable characteristics, high or low 
variability, or other, sometimes highly 
improbable, attributes. The changes oc- 
cur amazingly fast if large enough num- 
bers of individuals are available for se- 
lection. Here we have experimental evo- 
lution in its truest form. Schwanitz pre- 
sents the recent results in this field and 
attempts to determine the respective con- 
tribution of mutation (including chro- 
mosomal mutations and polyploidy), hy- 
bridization, and. other factors. It is a 
competent treatment of the established 
knowledge, with an apparently deliber- 
ate avoidance of some of the more con- 
troversial and more speculative aspects 
of the field. 

The corresponding chapter on ani- 
mals, by Herre, brings together much of 
the exceedingly scattered literature on 
the domestication of animals. Earlier 
claims for a hybrid origin of domestic 
animals have not been confirmed; indeed, 
conclusions drawn from the detailed 
analyses of fossils associated with pre- 
historic man are in complete opposition 
to such an interpretation. There is great 
parallelism in the phenomena of domes- 
tication, not only when different species 
of wild animals are brought into domes- 
tication but also when the same species 
is repeatedly domesticated in different 
areas. Herre particularly emphasizes the 
effects of domestication on various organ 
systems, such as the endocrine, and on 
body proportions, somewhat along the 
lines of Stockard’s work. 

Much in current accounts on domes- 
tication is still descriptive and anecdotal. 
Indeed one has the feeling that the 
biology of domestication is a potential 
gold mine, of which only the surface has 
so far been scratched. The most recent 
findings of population genetics, for in- 
stance, have hardly been applied to an 
interpretation of the phenomena of do- 
mestication. The breakdown of develop- 
mental and genetic homeostasis in the 
wake of one-sided selection is, as Lerner 
has pointed out, undoubtedly one of the 
main causes of the domestication phe- 
nomena. 

The various theories concerning the 
origin of new phyletic types are dis- 
cussed by Heberer in a chapter (the first 
of part 5) that is particularly valuable 
from the standpoint of methodology. 


Heberer shows that the concept of 
gradual evolution is favored by all the 
available evidence and that the hy- 
pothesis of the origin of new types 
through saltations (macromutations) is 
based on a misunderstanding of known 
genetic mechanisms. The phenomena of 
mosaic evolution (particularly among 
so-called “missing links”) and the in- 
variable coincidence of gaps in phyletic 
series with gaps in the fossil record 
greatly strengthen the theory of gradual 
evolution. The documentation of this 
thesis by Heberer is broad and convinc- 
ing, and it contains much that is new 
and original. 

Von Krogh gives an orthodox sum- 
mary of the anatomical similarities and 
differences between man and the other 
primates. The fossil history of man is 
presented by Gieseler in great detail 
(159 pages) and with abundant illustra- 
tions. As a summary of the literature 
this account is very useful. Unfortu- 
nately there is little attempt at synthesis. 
On the whole, Pithecanthropus, Sinan- 
thropus, Neanderthal, and so on, are still 
presented as so many “types” of fossil 
hominids, without any real biological 
interpretation. As long as only a few 
scattered remains of fossil man existed, 
no other course was open. The time has 
now come, however, for bold hypotheses 
aiming to make sense of the diversity of 
remains of fossil man. Such hypotheses 
can be made only through analogy with 
the variation, in space and time, of other 
species of mammals. 

The work continues to be very attrac- 
tively illustrated. It contains an unusual 
amount of material that would be suit- 
able as illustration for lectures and in 
the classroom. 

Ernst Mayr 
Museum of Comparative Zoology, 
Harvard University 


Electron Microscopy. Proceedings of the 
Stockholm Conference, September 
1956. F. S. Sjostrand and J. Rhodin, 
Eds. Academic Press, New “York, 
1957, xi+ 355 pp. Illus. $17.50. 


The papers presented at the Electron 
Microscopy Conference held in Stock- 
holm in September 1956 are divided into 
14 sections: “Instrumentation,” “Elec- 
tron Optics,” “Electron-Specimen In- 
teraction,” “High Resolution Electron 
Microscopy and Electron Diffraction,” 
“Specimen Preparation Techniques in 
Biology and Science,” “Cell Ultrastruc- 
ture, General,” “Nerve Cells and Recep- 
tors,’ “Muscle and Other Contractile 
Elements,” “Collagen, Cartilage, Bone,” 
“Pathology,” “Microbiology,” “Botany,” 
“Paper and Textile Research,” and 
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‘“Metallography and Other Industrial 
Applications.” 

The book is well organized, in view of 
the numerous fields of interest, and the 
reproduction of the photographs is ex- 
cellent. The reader will get more out of 
this book if he has command of Ger- 
man, since about one-third of the ar- 
ticles are in that language. 

The papers dealing with reflection 
and scanning electron microscopes indi- 
cate the interest and efforts being ex- 
pended on development of instruments 
wherein thin specimens are not neces- 
sary. The techniques of sample prepara- 
tion as described in some of the papers 
should aid workers who are trying to 
develop similar techniques for their own 
work, 

The efforts to obtain high resolution 
have been successful to the point where 
10 angstroms has been gained; however, 
it is apparent that such high resolution is 
obtained only with ideal samples and 
with ideal instrument performance; the 
normal resolution remains in the range 
of 25 to 50 angstroms. 

The number of papers in the interest- 
ing and important field of metallurgy is 
quite small. Two very interesting and 
important papers on the study of dislo- 
cations in thin foils were presented. The 
techniques presented in such papers 
should promote greater interest in the 
study of the dislocation theory by means 
of the electron microscope. 

This publication illustrates the ex- 
tremely wide scope of electron micros- 
copy. While the book itself cannot be 
recommended as a reference book, it em- 
braces work from leading scientists in a 
very large number of fields, both here 
and abroad. 

Joun F. Rapavicu 
Purdue University 


An Encyclopedia of Annual and Biennial 
Garden Plants. Charles O. Booth. Fa- 
ber & Faber, London, 1957 (order 
from Macmillan, New York). 488 pp. 
Illus. $12.50. 


The zest with which American pub- 
lishers view erudite British garden books 
appears to be irrepressible. Obviously ex- 
pert in treatment, and somewhat over- 
powering in content, this British import 
deals, with painstaking care, with hun- 
dreds of annuals and biennials that most 
American gardeners will never see. To 
sive an example—the author treats of 
39 annual or biennial species of Cam- 
panula, and of these only about half a 
dozen are likely to be in cultivation here. 

The book, then, is patently for the ex- 
perts, and it would be difficult to find a 
better one. All experiment-station work- 
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ers in horticulture, writers, and editors 
will find in it—what is nowhere else so 
well done—careful, precise definitions 
of over 1400 species and varieties, facts 
about their culture and care and about 
their pests, and even their chromosome 
numbers. 

About two-thirds of the book is in the 
nature of an encyclopedia; the rest con- 
sists of introductory matter and appen- 
dixes, such as a glossary of terms, a 
table of specific equivalents, an index of 
common names, a table of chromosome 
numbers, an index of pests, and a list of 
seedsmen in overseas (non-British) coun- 
tries. (Many of those mentioned as being 
seedsmen in the United States are actu- 
ally nurserymen and sell no seeds, and 
one of the seedsmen has been out of 
business for four years.) There is also a 
list of pest-control-product manufactur- 
ers—all British, hence the list is useless 
here. In spite of these handicaps, this is 
a highly recommended book, well worth 
its rather steep price but obviously not 
for browsing by amateurs. 

NorMAN TAYLOR 
Elmwood, Princess Anne, Maryland 





The Chemistry of Organometallic Com- 
pounds. Eugene G. Rochow, Dallas T. 
Hurd, and Richard N. Lewis. Wiley, 
New York; Chapman & Hall, London, 
1957. vi+ 344 pp. $8.50. 


Teachers of graduate courses in or- 
ganometallic chemistry will be indebted 
to the authors for a book which presents 
a systematic approach to the subject and 
should serve admirably as a textbook. 
The book is obviously not intended to be 
a comprehensive or detailed treatment 
of organometallic phenomena, but rather 
a systematic survey of the field, with 
generous lists of literatur. references for 
the reader whose interest has been stimu- 
lated. Those engaged in organometallic 
research will find the many tables useful, 
although the descriptive portions are too 
limited in detail to be of much reference 
value in any specialized area. 

The systematic approach is developed 
from a general consideration of the car- 
bon-metal bond and the types of bonds 
which characterize the groupings of or- 
ganometallic compounds. The authors 
judiciously have not attempted a rigid 
classification into types and subtypes, 
preferring rather to discuss groupings 
defined by the periodic table of the ele- 
ments. A separate chapter, which should 
appeal to students, is devoted to a gen- 
eral survey of preparative methods. 

Readers who are expert in specific 
areas covered by the book may take 
issue with certain explanations or obser- 
vations in their field of specialization. 


This doesnot detract unduly from the 
value of the book as a systematic ap- 
proach to organometallic chemistry. 

The authors are to be complimented 
on a very timely introduction to a sub- 
ject which has aroused considerable in- 
terest in both industrial and academic 
circles. 

Tuomas P. WHALEY 

Ethyl Corporation, 
Baton Rouge, Louisiana 


Radiation Shielding. B. T. Price, C. C. 
Horton, and K. T. Spinney. Pergamon 
Press, London and New York, 1957. 
ix + 350 pp. Illus. $10. 


This book, volume 2 of Division X 
(Reactor Design Physics) of the Inter- 
national Series of Monographs on Nu- 


clear Energy, deals with the problems | 


of shielding modern nuclear equipment 
such as reactors, betatrons, synchrotrons, 
and linear accelerators. During nearly 
ten years of reactor construction, shield- 
ing was handled primarily on an empiri- 
cal basis, resulting in unnecessarily heavy 
and expensive designs. With modern de- 
velopments, such as mobile reactors 
operating at sea and ce~ mercial exploi- 
tation of nuclear powc: on and, the em- 
phasis in radiation shieiding has shifted 
from the purely empirical phase into the 
area of theoretical understanding. The 
book puts the emphasis on the physical 
principles of shielding after presenting, 
in the first chapter, an excellent survey 
of the background cause of all our 
shielding problems and needs: the bio- 
logical hazards of nuclear radiations. 
The discussion is confined to the require- 
ments of the aforementioned equipment, 
leaving very high-energy accelerating 
machines for a later study. The indi- 
vidual chapters deal with the attenua- 
tion of gamma rays and high-energy elec- 
trons, with neutron physics, and with 
neutron attenuation in thick shields. A 
special chapter gives often-used mathe- 
matical formulae for different source- 
sizes and shapes. 

The last chapter presents applications 
of the physical principles to practical 
problems, emphasizing the often com- 
plicated task of designing the proper 
shield for very powerful equipment. A 
great number of valuable material-con- 
stants and figures make this chapter of 
special value to the engineer and physi- 
cist working in this challenging field. At 
a time when nuclear power, from its role 
at sea, on land, and in the air, has 
stepped over the threshold into outer 
space, this book will be very welcome. 

A. T. Kress 
U.S. Army Medical Research Laboratory 
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Ultrastructure and Cellular Chemistry 
of Neural Tissue. vol. II of Progress 
in Neurobiology. Heinrich Waelsch, 
Ed. Hoeber-Harper, New York, 1957. 
xv + 249 pp. Illus. $7.50. 


This volume contains the proceedings 
of the second of the symposia organized 
by Saul Korey and John Nurnberger. 
The organizers deserve commendation 
for these discussions. Themselves able 
clinicians as well as scientists, their pol- 
icy of holding these seminars coincident 
with clinical meetings serves as an im- 
portant adjuvant to the interpenetration 
of the basic and clinical sciences. The 
present volume has no unifying theme 
but is, rather, a sampling of the entire 
field. Heinrich Waelsch’s introduction 
succinctly justifies the existence of neu- 
rochemistry as a field in its own right and 
pleads for basic neurological research 
unhampered by demands for practical 
results. 

What is so impressive is the multipli- 
cation of techniques and the correlations 
between so many fields. Appropriately, 
the volume opens with papers, by Rob- 
ertson and Palay, stressing the relation- 
ships of chemical composition and func- 
tion to ultrastructure. Among the 
remaining papers the dominant spirit 
is that of the replacement of the older 
chemistry and metabolism of nervous tis- 
sue as a whole by the precise localization 
of metabolic processes and the charac- 
terization of single components. Lowry’s 
study of enzymes in single neurons, 
Geiger’s technique for the tissue culture 
of cortical cells, Nurnberger and Gor- 
don’s differential counting of neuronal 
and non-neuronal nuclei, __Loeser’s 
method of scanning of cells stained with 
fluorescent dyes illustrate this trend. It 
is also seen in the four papers on the 
histochemical localization of enzymes in 
individual cells (Koelle, Gomori) and 
in those on the layers of cerebral cortex 
(Pope, Hess, and Allen) and cerebellum 
(Robbins, Smith, and Jen). The other 
contributions in the volume study bio- 
chemical changes in relation to develop- 
ment (Keup), neuropathology (Feigin, 
Wolf, and Carter; Pope), and drug ac- 
tions (Bain, Berger). Lajtha and Furst 
discuss the blood-brain barrier and pro- 
tein turnover. 

If the volume has a defect it is in the 
omission of any discussion of the control 
of ionic movements in nerve, so central 
to modern electrophysiology and an im- 
portant frontier of neurochemistry. It 
should also be mentioned that the date 
on which this symposium was held is 
kept a very dark secret throughout the 
volume. 

NorMaAn GESCHWIND 
Massachusetts Institute of Technology 
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New Books 


Atomic Energy in Medicine. K. E. Hal- 
nan. Philosophical Library, New York, 
1957. 167 pp. $6. 

Buildings for Industry. An architectural 
record book. F. W. Dodge Corp., 1957. 
309 pp. $12.50. 

Physics and Chemistry of the Earth. 
vol. 2. L. H. Ahrens, Frank Press, Kalervo 
Rankama, S. K. Runcorn, Eds. Pergamon 
Press, New York and London, 1957. 267 
pp. $10. 

Autonomic Imbalance and the Hypo- 
thalamus. Implications for physiology, 
medicine, psychology, and neouropsychia- 
try. Ernst Gellhorn. University of Minne- 
sota Press, Minneapolis, 1957. 314 pp. 
$8.50. 

Religion, Philosophy, and Science. An 
introduction to logical positivism. Burn- 
ham P. Beckwith. Philosophical Library, 
New York, 1957. 251 pp. $3.74 

Intention. G. E. M. Anscombe. Cornell 
University Press, Ithaca, N.Y., 1957. 104 
pp. $1.50. 

Of Things Bi-Illogical. Collected by 
Bernal R. Weimer. Bethany Press, St. 
Louis, 1957. 79 pp. 

Circles. D. Pedoe. Pergamon Press, New 
York and London, 1957. 88 pp. $3.75. 

Fundamentals of Hydro- and Aerome- 
chanics. Based on lectures of L. Prandtl. 
QO. G. Tietjens. Translated by L. Rosen- 
head. Dover, New York, 1957. 286 pp. 
$1.85. 

Hemophilia and Hemophilioid Diseases. 
International Symposium. Kenneth M. 
Brinkhous, Ed. University of North Caro- 
lina Press, Chapel Hill, 1957. 289 pp. 
$7.50. 

Physik und Technik der Atomreaktoren. 
Ferdinand Cap. Springer, Vienna, Aus- 
tria, 1957. 516 pp. $15.25. 

Microscopic Anatomy of the Temporal 
Bone. A photographic survey of serial sec- 
tions of the temporal bone cut in the three 
routine planes of sectioning human speci- 
mens. Dorothy Wolff, Richard J. Bellucci, 
Andrew A. Eggston. Williams & Wilkins, 
Baltimore, 1957. 422 pp. $12.50. 

Insect Flight. J. W. S. Pringle. Cam- 
bridge University Press, London, 1957. 
141 pp. $3. 

Textile Chemicals and Auxiliaries. With 
special reference to surfacants and finishes. 
Henry C. Speel and E. W. K. Schwarz. 
Reinhold, New York; Chapman & Hall, 
London, 1957. 551 pp. $13.50. 

Non-Group Enrollment for Health In- 
surance. A study of administrative ap- 
proaches of Blue Cross plans. Sol Levine, 
Odin W. Anderson, Gerald Gordon. Har- 
vard University Press, Cambridge, Mass., 
1957. 182 pp. $5. 

The Immense Journey. Loren Eiseley. 
Random House, New York, 1957. 210 pp. 
$3.50. 

How to Do an Experiment. Philip Gold- 
stein. Harcourt, Brace, New York, 1957. 
192 pp. $2.60. 

Advances in Enzymology. And related 
subjects of biochemistry. vol. XIX. F. F. 
Nord, Ed. Interscience, New York, 1957. 
462 pp. $9.85. 

Advances in Veterinary Science. vol. 
III. C. A. Brandly and E, L. Jungherr, 


Eds. Academic Press, New York, 1957. 
590 pp. $13. 

Crop Production in the South. Glenn C. 
Klingman. Wiley, New York, 1957. 424 
pp. $4.95. 

Man-Made Moons. The earth satellites 
and what they will tell us. Irving Adler. 
Day, New York, 1957. 128 pp. $2.95. 

The Pigeon. Wendell Mitchell Levi. 
Levi Publishing, Sumter, S.C., ed. 2, 1957. 
694 pp. $20. 

The Planet Earth. D. R. Bates. Per- 
gamon Press, London and New York, 
1957. 317 pp. 35s. 

Yeasts. K. Arima, W. J. Nickerson, M. 
Pyke, H. Schanderl, A. S. Schultz, A. C. 
Thaysen, R. S. W. Thorne. W. Roman, 
Ed. Junk, The Hague, 1957. 246 pp. 

Climatology. Treated mainly in relation 
to distribution in time and place. W. G. 
Kendrew. Oxford University Press, Lon- 
don, ed. 2, 1957. 415 pp. $6.75. 

The Analytical Uses of Ethylenediamine 
Tetraacetic Acid. Frank J. Welcher. Van 
Nostrand, Princeton, N.J., 1957. 380 pp. 
$8.50. 

Chemotherapy and the Central Nervous 
System. Henry MclIlwain. Little, Brown, 
Boston, 1957. 336 pp. $10. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 


Changes in the Fauna of Ontario. F. A. 
Urquhart. University of Toronto Press for 
Royal Ontario Museum, Toronto 5, Can- 
ada, 1957. 75 pp. $1.50. 

Washington’s Potowmack Canal Project 
at Great Falls. A Great Falls Park and 
Nature Preserve. A proposal for the pres- 
ervation of a natural area and the restora- 
tion of a historic site as a lasting monu- 
ment to George Washington at the Great 
Falls of the Potomac in Virginia. C. J. S. 
Durham. Nature Conservancy, Wildlife 
Management Institute and Fairfax County 
Park Authority, Washington, D.C. and 
Fairfax County, Va., 1957. 44 pp. 

Pelagic Polychaetes of the Pacific 
Ocean. Bulletin of the Scripps Institution 
of Oceanography, vol. 7, No. 2. R. Phillips 
Dales. University of California Press, 
Berkeley, 1957. 70 pp. $3. 

American Society for Artificial Internal 
Organs, Transactions. vol. III. Chicago, 
14-15 Apr. 1957. For the Society by 
Georgetown University Printing Dept., 
Washington, 1957 (available from G. E. 
Schreiner, Georgetown University Medi- 
cal Center, Washington, D.C.). 96 pp. 

1957 National Conference on Instru- 
mental Methods of Analysis. ISA Proceed- 
ings. Instruments Society of America, 
Pittsburgh 22, 1957. 25 papers. $7.50. 

Bengal Immunity Research Institute, 
Five-Year Report (Jan. 1951—Dec. 1955). 
The Institute, 39, Lower Circular Road, 
Calcutta 16, India, 1957. 35 pp. 

Bibliography of Scientific Publications 
of South and South East Asia. vol. 1, 
1955. UNESCO Science Cooperation 
Offices for South and South East Asia. 
INSDOG, National Physical Laboratory, 
New Delhi, India, 1957. 188 pp. 
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Meetings and Societies 


Cellular Mechanisms of 
Physiological Adaptation 


The twelfth annual meeting of the 
Society of General Physiologists was 
held at the Marine Biological Labora- 
tory, Woods Hole, Massachusetts, 4—6 
September 1957. On the first day con- 
tributed papers were presented, and the 
annual business meeting was held. 

The next two days were devoted to a 
symposium, organized by C. Ladd Pros- 
ser, on physiological adaptation. Three 
previous symposia sponsored by the so- 
ciety have been published by the Amer- 
ican Physiological Society. Similar ar- 
rangements have been made to publish 
the 1957 symposium. 

An important objective of the So- 
ciety of General Physiologists is to focus 
the attention of animal, plant, and mi- 
crobial physiologists on functional prop- 
erties common to all organisms. The 
1957 symposium of the society dealt 
with cellular mechanisms of physiolog- 
ical adaptation. Animal physiologists 
have studied adaptation to environmen- 
tal change largely in terms of responses 
of the total organism and specific func- 
tion systems; effects of physical factors 
in the environment—temperature, oxy- 
gen, light—have been much considered. 
Plant physiologists emphasize selection 
of genetic varieties as the principle mode 
of adaptation in plants. Bacterial physi- 
ologists have noted genetic adaptation 
to physical factors but have concen- 
trated on adaptations to changed nutri- 
ents and have used enzyme induction as 
a tool for studying protein synthesis. 

In this symposium there was an at- 
tempt to bring together the divergent 
approaches of animal, plant, and micro- 
bial physiologists on adaptation. The 
first four papers dealt with adaptive re- 
sponses of animals. Kenneth C. Fisher 
(University of Toronto) presented re- 
search by himself and others from the 
Toronto group on adaptation to tem- 
perature and to reduced oxygen, par- 
ticularly in fish and rodents. Acclimati- 
zation occurs as a result of adaptive 
changes—for example, in locomotor ac- 
tivity and in oxygen consumption—made 
in response to exposure of the animal to 
lethal temperatures or to any tempera- 
ture selected for study. Different adap- 


196 


tive changes are made at different rates 
during acclimatization. Seasonal accli- 
mation in nature is often not equivalent 
to laboratory acclimatization. 

Herbert Precht (Kiel University) con- 
sidered enzymatic mechanisms of tem- 
perature adaptation in fish and in yeast. 
Complete acclimatization means that a 
rate function is the same at a tempera- 
ture of acclimatization (t,) as at a pre- 
vious temperature (t,); some oxidative 
enzymes show this, many show slight in- 
crease in activity after acclimatization 
(to a raised temperature), and a few 
show a decrease. The role of the endo- 
crines in mediating the cellular changes 
in fish appears to be complex. 

The time course of response of poi- 
kilotherms to temperature change was 
discussed by J. W. R. Grainger (Hull 
University ). There is an initial overshoot 
of most responses (both in animals and 
in yeast) followed by a steady state 
which is the usually measured rate re- 
sponse to temperature change. Acclima- 
tization is a much later compensatory 
change. 

Otto Kinne (Kiel University) illus- 
trated adaptation of euryhaline animals 
to different salinities by showing exten- 
sive changes in cell morphology in Cor- 
dylophora kept at high and low salini- 
ties. In this coelenterate as well as in 
euryhaline gammarids, an interrelation 
exists between adaptation to salinity and 
temperature. 

Biochemical adaptation in animals 
was discussed by W. E. Knox (Harvard 
Medical School) ; the tryptophan peroxi- 
dase-oxidase system of mammalian liver 
was used as an example. An increase in 
tryptophan peroxidase-oxidase can. be 
elicited by the adrenal cortex; the en- 
zyme can also be induced by injection 
of tryptophan, even after adrenalectomy. 

F. W. Went (California Institute of 
Technology) pointed out the difficulties 
of using the same definition of adapta- 
tion for plants as for animals. Strains of 
plant species living in different environ- 
ments show striking physiological adap- 
tations. Plants also show direct growth 
responses to temperature and _photo- 
period. 

The last three papers dealt with adap- 
tation in bacteria. Aaron Novick (Uni- 
versity of Chicago) described induction 





of B-galactosidase and of the permeabil- 
ity-promoting permease in Escherichia 
coli, The sugar substrate or related com- 
pounds can induce permease in cells 
which then are “preinduced” in that 
they will more readily form 6-galacto- 
sidase. This adaptation by a change in 
permeability in certain cells, although 
environmentally induced, behaves as if 
it were genetic. 

Werner Maas (New York University) 
showed how final products of a meta- 
bolic chain may have a feedback effect 
on production of intermediates. For ex- 
ample, exogenous arginine inhibits the 
synthesis of several enzymes involved in 
arginine synthesis. 

Regulation of synthesis of inducible 
and of constitutive enzymes in bacteria 
was discussed by Boris Magasanik (Har- 
vard Medical School). Energy-liberating 
systems interact with enzymes of protein 
synthesis; a substance such as glucose 
may inhibit formation of an enzyme such 
as histidase according to the nature of 
limiting conditions. 

In a summary statement C. L. Prosser 
(University of Illinois) suggested that 
the apparent similarity between animals 
and bacteria (and yeast) in adaptation 
by enzyme induction may be the result 
of chemical integration throughout each 
individual organism, while cells of plants 
are more independent, and plants rely 
more on genetic variation for adapta- 
tion. It was also suggested that enzyme 
induction may operate in adaptation to 
physical factors such as temperature if 
parallel and interacting enzyme systems 
are differentially affected by the physical 
factors and if intermediate compounds 
accumulate and act to induce or inhibit 
enzyme synthesis. 

It is hoped that the symposium may 
help animal, bacterial, and plant physi- 
ologists concerned with adaptations to 
the environment to recognize common 
problems and to apply methods which 
have been useful with one kind of or- 
ganism to another kind. 

Results of the mail balloting for 
officers and council were announced at 
the business meeting [Science 126, 659 
(1957)]. F. H. Johnson and K. S. Cole 
were elected to serve two-year terms as 
councilors of the Society of General 
Physiologists. It was reported previously 
[Science 126, 659 (1957)] that they had 
been elected as representatives to the 
AAAS Council. 

The abstracts of the contributed pa- 
pers were published as a supplement in 
the October issue of the Journal of Cel- 
lular and Comparative Physiology. 

C. L. Prosser 
Department of Physiology, 
University of Illinois, Urbana 
F. G. SHERMAN 
Department of Biology, Brown 
University, Providence, Rhode Island 
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8 AU 


A resolving power better than 15AU 


is guaranteed for the Electron-Microscope 


ELMISKOP | 


designed for normal routine work and for special research 
problems in science and industry. 


Special features: 

Beam voltages 40, 60, 80 and 100kv. 
Direct magnification continuously variable from 200 to 160,000 times. 
Fine-focus condenser for transmission of smallest specimen regions 
down to a diameter of 3 microns. 

Adjustable magnetic stigmators in condenser and objective. 
Transmission microscopy (bright- and dark-field, stereoscopic and 
selected area micrographs). 

Diffraction (normal transmission diffraction with and without lenses, 
high-resolving diffraction, reflection diffraction for conducting speci- 
mens, simultaneous diffraction, selected area diffraction). 

Universal diffraction unit with heating device (optional). 


For work in the industrial field and medical 
research the simplified design 


ELMISKOP Il is of increasing importance: 
Resolving power better than 25 AU. 

Beam voltages 40, 50 and 60kv. 

Direct magnification up to 30,000 times. 
Accessories for specimen preparation: 
Vacuum Evaporating Unit 

11-kc Emulsifier 


Resolution test with evaporated palladium Ky, 
direct magnification 100,000 times <. 
total magnification 1,000,000 times a 
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24 JANUARY 1958 197 








Canadian Biological Societies 


The Board of the Canadian Federa- 
tion of Biological Societies was formed 
in Ottawa, 11 October 1957. The federa- 
tion comprises four member societies— 
the Canadian Physiological Society, the 
Pharmacological Society of Canada, the 
Canadian Association of Anatomists, and 
the Canadian Biochemical Society. The 
federation will hold its first annual meet- 
ing in Kingston, Ontario, in June 1958. 
For information, write to Dr. E. H. Bens- 
ley, Montreal General Hospital, Mont- 
real 25, Quebec. 


Reticuloendothelial System 


The third International Symposium on 
the Reticuloendothelial System will be 
held 28-30 August in St. Margherita 
Ligure, Italy. This will be a limited sym- 
posium with 30 speakers and 20 to 40 
auditors. The subjects which will be cov- 
ered are the reticuloendothelial system 
and radiation, the RES and steroids, and 
the RES and immunity, including protein 
synthesis, antibody synthesis, antigens, 
endotoxins, properdin, and tumors. 


It is anticipated that funds will be 


available to defray the cost of the Amer- 
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ONSULTANTS 


TRANSLATIONS BY SCIENTISTS 


OUR RATES PER THOUSAND WORDS, FOR TRANSLATION 
ON AN INDIVIDUAL ORDER BASIS, ARE AS FOLLOWS: 


$20 .. . RUSSIAN, GERMAN, ITALIAN, FRENCH, SPANISH. 


$25 . . . BULGARIAN, CZECH, DUTCH, POLISH, PORTUGUESE, 
ROUMANIAN, SCANDINAVIAN, UKRAINIAN. 


$30 . . . CHINESE, GREEK, HUNGARIAN, JAPANESE, 
SERBO-CROATIAN, TURKISH. 


Whatever the field, whatever the language, Consultants Bureau’s expert scientist- 
translators provide accurate, currently informed translation of the original material into, 
precise, fluent English. Ten years of experience in scientific translation, allow us to 
guarantee satisfaction to the scientist, and to the scientific librarian. All diagrammatic 
and tabular material is included, at no extra charge. Material to be translated is } 
located without charge, whenever necessary. Material translated within 30 days of 


For free catalogs of our current Russian translations (including 28 important 
Soviet journals on a cover-to-cover, yearly subscription basis), and for further 
details of our custom translation service, address Dept. S, specifying field of 














Bureau, INC. 


227 WEST 17th STREET, NEW YORK 11, N. Y.—U.S.A. 
Telephone: Algonquin 5-0713 e Cable Address: CONBUREAU, NEW YORK 
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icans participating in this symposium. 
Titles and abstracts should be submitted 
in duplicate by 15 February to Dr. John 
Heller, New England Institute for Med- 
ical Research, Ridgefield, Conn., or Dr. 
Alberto Marmont, Clinica Medica Uni- 


versitaria, Genoa, Italy. 


IRE National Convention 


The National Convention of the In- 
stitute of Radio Engineers, Inc., will be 
held in New York, 24-27 March. Some 
275 papers will be presented during 55: 
sessions. The high point of the program 
will be two special symposia, one on 
electronics in space, the other on elec- 
tronic systems in industry. 

The Radio Engineering Show has 
been expanded to accommodate approxi- 
mately 850 exhibitors. The latest in elec- 
tronic equipment will be on display, 
much of it for the first time. Further 


information may be obtained from the 


IRE, 1 E. 79 St., New York 21, N.Y. 


Forthcoming Events 


February 


19-21, Genetics Soc. of Canada, 3rd 
annual, Edmonton, Alberta, Canada. (L. 
P. V. Johnson, Dept. of Plant Science, 
Univ. of Alberta, Edmonton. ) 

20-21. Transistor and Solid State Cir- 
cuits Conf., Philadelphia, Pa. (J. H. Mil- 
ligan, Jr., Dept. of Electrical Engr., New 
York Univ., New York 53.) 

22-25. American Educational Research 
Assoc., St. Louis, Mo. (F. W. Hubbard, 
AERA, 1201 16th St., NW, Washington 
6.) 
24-28. American Soc. of Civil Engi- 
neers, Chicago, Ill. (W. W. Wisely, 
ASCE, 33 W. 39 St., New York 18.) 


March 


1, Junior Solar Symposium, Tempe, 
Ariz. (Association for Applied Solar En- 
ergy, 3424. N. Central Ave., Phoenix, 
Ariz. ) 

1-3. National Wildlife Federation, St. 
Louis, Mo. (E. F. Swift, NWF, 232 Car- 
roll St., NW, Washington 12.) 

3. Wildlife Soc., annual, St. Louis, Mo. 
(D. L. Leedy, U.S. Fish and Wildlife 
Service, Washington 25.) 

5-6. Gas Conditioning Conf., 7th an- 
nual, Norman, Okla. (M. L. Powers, Ex- 
tension Div., Univ. of Oklahoma, Nor- 
man. ) 

6-8. Fundamental Cancer Research, 
12th annual, Houston, Tex. (W. K. Sin- 
clair, M. D. Anderson Hospital and Tu- 
mor Inst., Univ. of Texas, Houston 25.) 

10-13. American Assoc. of Petroleum 
Geologists, annual, Los Angeles, Calif. 
(R. H. Dott, AAPG, Box 979, Tulsa 1, 
Okla. ) 

10-13. Society of Economic Paleontolo- 
gists and Mineralogists, annual, Los An- 
geles, Calif. (R. H. Dott, Box 979, Tulsa, 
Okla. ) 

16-21. Nuclear Engineering and Sci- 
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THE NEW, EFFICIENT 


Electric 





Rapidly removes the 
inorganic salts that 
cause streaking in 
chromatography and 
electrophoresis. 





for 


a 


Write for 
Bulletin 1930A 
or call your 
Authorized RSCo Dealer 











PHOTOVOLT CORP. 


2005 HOPKINS ST. BERKELEY 7, CALIF. 95 Madison Ave. New York 16, N. Y. 


Pe 


RS() RESEARCH SPECIALTIES CO. 
SE 























BRINKMANN-METROHM 
Automatic PISTON Burette 


for FASTER more ACCURATE and more CONVENIENT titrations! 


L 
i 


The Piston Burette eliminates all disadvantages of the 
conventional precision burette, such as inaccuracy due to 
erroneous reading of meniscus, sticking of titrant to burette 
walls, breakage and cumbersome set-ups. 















The Piston Burette is operated and re-filled in sitting posi- 
tion, equally adaptable to Visual and Electrometric 
Titrations. 






It is available in a manually and a MOTOR driven model 
with 100 and 200 ml capacity. Precision: .01 and .02 ml 
respectively. 


SRINKVANN s2vveccc- 


BRINKMANN INSTRUMENTS, INC. 
Brinkmann House 


Cutter Mill Road, Great Neck, L. I., N.Y. 
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ence Cong., Chicago, Ill. (D. I. Cooper, 
Nucleonics, 330 W. 42 St., New York.) 

17-21. National Assoc. of Corrosion 
Engineers, 14th annual, San Francisco, 
Calif. (NACE, Southern Standard Bldg., 
Houston 2, Tex.) 

18-20. Amino Acids and Peptides, Ciba 
Foundation symp. (by invitation), Lon- 
don. England. (G. E. W. Wolstenholme, 
41 Portland Pl., London, W.1.) 

20-22. Michigan Acad. of Science, Arts 
and Letters, annual, Ann Arbor. (R. F. 
Haugh, Dept. of English, Univ. of Michi- 
gan, Ann Arbor.) 

20-22. Pulmonary Circulation Conf., 
Chicago, Ill. (Wright Adams, Chicago 
Heart Assoc., 69 W. Washington St., Chi- 
cago 2.) 





20-23. International Assoc. for Dental 
Research, annual, Detroit, Mich. (D. Y. 
Burrill, Univ. of Louisville, School of 
Dentistry, 129 E. Broadway, Louisville 2, 
Ky.) 

23-26. American’ Assoc. of Dental 
Schools, annual, Detroit, Mich. (M. W. 
McCrea, 42 S. Greene St., Baltimore 1, 
Md.) 

23-29. American Soc. of Photogram- 
metry, 24th annual, jointly with Ameri- 
can Cong. on Surveying and Mapping, 
18th annual, Washington, D.C. (C. E. 
Palmer, ASP, 1515 Massachusetts Ave., 
NW, Washington 5.) 

24-26. Aero Medical Assoc., 29th an- 
nual, Washington, D.C. (T. H. Suther- 
land, Box 26, Marion, Ohio.) 
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Se eek 


‘7 CATALOG IS A 


“NATURAL” FOR SAVING YOU TIME 


You owe it to yourself to get acquainted with your Will ‘‘7” right away. 
You'll be pleased to see how WILL has made your lab apparatus pro- 


curement job so much easier . . 


. so much less time consuming. Take a 


few minutes now to see how you can profit with this new easier-to-use 
buyers’ guide. Here’s what you'll find: 








| 
iTS. MODERN, COMPLETE... CONCISE! 


Whatever equipment need bopearchntal » a 

source for the latest product tnt é 
egal by new catalog editing tech 
BP . to help you make the right pur- 












IT'S SPEEDEXED AND 


Here's a unique buyer- 
opens the new WILL “7” for you to any of 


13 sections instan 
vty tly. redid 
sub-indexed, has y. Each section is 


quicker selection. 





THUMB INDEXED! 


aid combination that . 









comparison tables for 

















Learn to rely on the WILL “7” Catalog as well as on Will Service. 
If you do not have access to a copy now, write today or call your nearby 
Will Supply and Service Center. 


Wil 


and subsidiaries 


CORPORATION 


Specialists in Scientific Supply 


ROCHESTER 3, N.Y. * ATLANTA 1, GA. * NEW YORK 12, N.Y. * BALTIMORE 24, MD. « BUFFALO 5, N.Y. 
SO. CHARLESTON 3, W. VIRGINIA 
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24-27. Institute of Radio Engineers, 
natl. conv., New York. (G. W. Bailey, 
IRE, 1 E. 79 St., New York 21.) 

26-28. American Power Conf., 20th 
annual, Chicago, Ill. (Illinois Inst. of 
Technology, 35 W. 33 St., Chicago 16.) 

27-29. Mechanisms of Hypersensitivity, 
8th internatl. symp., Detroit, Mich. (W. 
J. Nungester, Dept. of Bacteriology, Univ. 
of Michigan, Ann Arbor.) 

27-29. National Science Teachers As- 
soc., 6th natl., Denver, Colo. (R. H. 
Carleton, NSTA, 1201 16 St., NW, Wash- 
ington 6.) 

27-29. Optical Soc. of America, an- 
nual, Washington, D.C. (K. S. Gibson, 
National Bureau of Standards, Washing- 
ton 25.) 

29. South Carolina Acad. of Science, 
annual, Charleston. (Miss M. Hess, Dept. 
of Biology, Winthrop College, Clemson, 
S.C.) 

29-30. American Psychosomatic Soc., 
15th annual, Cincinnati, Ohio. (T. Lidz, 
551 Madison Ave., New York 22.) 

30-3. American College Personnel As- 
suc., annual, St. Louis, Mo. (L. Riggs, 
DePauw Univ., Greencastle, Ind.) 


April 


1-3. Corrosion Control, 5th annual 
conf., Norman, Okla. (M. L. Powers, Ex- 
tension Div., Univ. of Oklahoma, Nor- 
man. ) 

2-4. American Assoc. of Anatomists, 
annual, Buffalo, N.Y. (L. B. Flexner, 
Dept. of Anatomy, School of Medicine, 
Univ. of Pennsylvania, Philadelphia 4. ) 

2-4. Instruments and Regulators Conf., 
Newark, Del. (W. E. Vannah, Control 
Engineering, 330 W. 42 St., New York 
36.) 

4-5. Southern Soc. for Philosophy and 
Psychology, annual, Nashville, Tenn. (W. 
B. Webb, U.S. Naval School of Aviation 
Medicine, Pensacola, Fla.) 

7-11. American Assoc. of Cereal Chem- 
ists, annual, Cincinnati, Ohio. (J. W. 
Pence, Western Utilization Research Lab- 
oratories, Albany, Calif. ) 

8-10. Electronic Waveguides Symp., 
New York. (J. Fox, Microwave Research 
Inst., Polytechnic Inst. of Brooklyn, 55 
Johnson St., Brooklyn 1, N.Y.) 

9-12. National Council of Teachers of 
Mathematics, Cleveland, Ohio. (M. H. 
Ahrendt, NCTM, 1201 16 St. NW, 
Washington 6.) 

9-14, Applied Psychology, 13th inter- 
natl. cong., Rome, Italy. (L. Meschieri, 
National Inst. of Psychology, Rome.) 

10-11. American Inst. of Chemists, an- 
nual, Los Angeles, Calif. (L. Van Doren, 
AIC, 60 E. 42 St., New York 17.) 

10-12. Biometric Soc., ENAR, Gatlin- 
burg, Tenn. (T. W. Horner, General 
Mills, Inc., 400 Second Ave. South, Min- 
neapolis 1, Minn.) 

10-12. National Speleological Soc., an- 
nual, Gatlinburg, Tenn. (G. W. Moore, 
Geology Dept., Yale Univ., New Haven, 
Conn.) 

10-12. Ohio Acad. of Science, annual, 
Akron, Ohio. (G. W. Burns, Dept. of 
Botany, Ohio Wesleyan Univ., Delaware, 
Ohio. ) 

11. Vitamin B-12 Symp., New York, 
N.Y. (Miss J. Watson, 451 Clarkson Ave., 
Brooklyn 3, N.Y.) 
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11-12. Eastern Psychological Assoc., 
annual, Philadelphia, Pa. (G. Lane, Dept. 
of Psychology, University of Delaware, 
Newark. ) 

11-18. Horticultural Cong., 15th inter- 
natl., Nice, France. (Secretariat General, 
84, rue de Grenelle, Paris 7°, France.) 

13-14. American Soc. for Artificial 
Internal Organs, Philadelphia, Pa. (G. 
Schreiner, Georgetown Univ. Hospital, 
Washington 7.) 

13-18. American Chemical Soc., 133rd, 
San Francisco, Calif. (R. M. Warren, 
ACS, 1155 16 St., NW, Washington 6.) 

13-19. Federation of American Socie- 
ties for Experimental Biology, annual, 
Philadelphia, Pa. (M. O. Lee, FASEB, 
9650 Wisconsin Avenue, Bethesda 14, 
Md.) 

14-16. Automatic Techniques Conf., 
Detroit, Mich. (J. E. Eiselein, RCA, Bldg. 
10-7, Camden 2, N.J.) 

14-18. American Assoc. of Immunolo- 
gists, annual, Philadelphia, Pa. (F. S. 
Cheever, Graduate School of Public 
Health, Univ. of Pittsburgh, Pittsburgh 
13, Pa.) 

14-18. American Soc. for Experimental 
Biology, annual, Philadelphia, Pa. (J. F. 
A. McManus, Univ. of Alabama Medical 
Center, Birmingham. ) 

14-18. American Soc. of Biological 
Chemists, annual, Philadelphia, Pa. (P. 
Handler, Dept. of Biochemistry, Duke 
University School of Medicine, Durham, 
N.C.) 

15-17. Gas Measurement, 34th annual 
conf., Norman, Okla. (M. L. Powers, Ex- 
tension Div., Univ. of Oklahoma, Nor- 
man. ) 

16-25. Instruments, Electronics and 
Automation Conf., London, England. 
(Industrial Exhibitions Ltd., 9 Argyll St., 
London, W.1.) 

17-19. Association of Southeastern Bi- 
ologists, annual, Tallahassee, Fla. (J. C. 
Dickinson, Jr., Dept. of Biology, Univ. of 
Florida, Gainesville. ) 

17-19. Eastern Colleges Science Conf., 
12th annual, Wilkes-Barre, Pa. (Mrs. E. 
Stevens, Wilkes College, Wilkes-Barre. ) 

18. Iowa Acad. of Science, annual, Des 
Moines. (C. H. Lindahl, Dept. of Mathe- 
matics, Iowa State College, Ames. ) 

18-19. Arkansas Acad. of Science, an- 
nual, Little Rock. (L. F. Bailey, Botany 
Dept., Univ. of Arkansas, Fayetteville. ) 

19-21. American College of Apothe- 
caries, Los Angeles, Calif. (R. E. Abrams, 
Hamilton Court, 39th and Chestnut St., 
Philadelphia, Pa.) 

20-22. American Assoc. of Colleges of 
Pharmacy, annual, Los Angeles, Calif. 
(G. L. Webster, College of Pharmacy, 
Univ. of Illinois, 808 S. Wood St., Chi- 
cago 12.) 

20-23. Chemical Engineering Conf., 
Canada-United States, Montreal, Quebec. 
(H. R. L. Streight, DuPont Company of 
Canada, P.O. Box 660, Montreal. ) 

21-23. American Oil Chemists’ Soc.. 
Memphis, Tenn. (Mrs. L. R. Hawkins, 
oe 35 E. Wacker Dr., Chicago 1, 

li.) 

21-28. American Industrial Hygiene 
Assoc., annual, Atlantic City, N.J. (G. D. 
Clayton, George D. Clayton and Associ- 
ates, 14125 Prevost, Detroit 27, Mich.) 


(See issue of 17 January for comprehensive list) 
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Biochemicals 
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Clinical Preparations Radioactive Products 


LYCEDAN® C™— and S*-Amino Acids 
Schwarz Adenosine-5- C™- and S*-Glutathione 
Phosphoric Acid C'-Ribonucleic Acid 

METHIACIL® C**-Ribonucleosides s 
Soles eeeeny! C"-Ribonucleotides 4 
eran. C'*-Purine Bases g 

MINUCLEIN® i$ ; 

. C*-Sugars and Sugar 
Schwarz Tonic Nucleates NG ig 

NUCLEIC ACID Pe en 
and SODIUM C™— and S*- Yeast Cells ' 
NUCLEATE Tablets _—C"-Euglena Extracts 

TRIPHOSADEN® P**_Adenosine Phosphates 
Schwarz Adenosine 
Triphosphate 

TRIPTIDE® 


Schwarz Glutathione 


These Schwarz fine chemicals satisfy the exacting requirements 
of products intended for laboratory and biochemical use. 

To assure the user of highest quality and purity, rigid speci- 
fications in accordance with latest literature are established for 
each product, each lot is carefully analyzed and checked before 
shipment, complete records are permanently kept, and an analy- 
sis is furnished the user if desired. 

Quantity production resulting from the wide preference and 
demand for Schwarz high-quality biochemicals provides ample 
supplies at low cost. Write for informative technical bulletins, 
specifications, references to literature, and latest complete pricelist. 


SCHWARZ LABORATORIES, INC. 
Leading Manufacturers of Yeast Biochemicals and Fine Chemicals 
230 Washington Street, Mount Vernon, New York s..3s3 
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IN 
UNIVERSITIES 
AND LABORATORIES 


ON 
RUGGED FIELD 
TRIPS 


THE WILD M11 
is at home anywhere 


The WILD M11 fulfills 
versatile microscof 

duty indoors or out 

Lightweight, truly port 
by its sturdy steel | 
outstanding opt 
accessories, low-plz 


Converts quickly into a research microscope 
-.....f0F photomicrography and .phase 
contrast work. 


Loo 
and accuracy for its pr 


Write for Booklet M11 t 


MAIN AT COVERT STREET. POF 


PORT. WASHINGTON 








EQUIPMENT NEWS 


The information reported here is ob- 
tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science. Room 740. 11 
W. 42 St., New York 36. N.Y. Include 
the name(s) of the manufacturer(s) and 
the department number(s). 


HB FRACTION COLLECTOR, manufactured by 
LKB-Produkter of Sweden, takes 240 
tubes directly in one turntable disk or 
in ten groupings of 24 tubes each. The 
basic assembly can collect, on a preset- 
time basis, fractions from one to four 
columns. Addition of related subunits 
permits both preset-time and _preset- 
volume collection to be made. Individual 
racks of 24 tubes can be removed as col- 
lection is completed; these racks can 
then be replaced with racks containing 
empty tubes. The switches are of sealed 
mercury type. (Ivan Sorvall, Inc., Dept 


S848) 


™ PORTAL RADIATION MONITOR is designed 
to fit into a conventional doorway with- 
out obstructing traffic. The unit contains 
separate visual and audible alarms that 
indicate presence of contamination on 
the left or right side, head, or feet, of 
the person passing through the doorway. 
Gamma and hard beta radiation are de- 
tected, Response time is 1 to 2 sec. (Nu- 
cleonic Corporation of America, Dept. 


$849) 


@ RATIOMETER is capable of measuring a-c 
voltage ratios between 10-® and 1.111111 
with accuracy of 5 per million at unity 
ratio or 500 per million at a ratio of 
100 to 1. Two models provide an over- 
all frequency range of 40 to 2000 cy/sec. 
The instrument employs an a-c bridge 
circuit with a variable transformer in 
the balance arm. A transistorized ampli- 
fier feeds the output signal to the deflec- 
tion plates of an external oscilloscope 
for null indication. The effects of quad- 
rature and harmonics are eliminated by 
quadrature-voltage injection and filter- 
ing. (Transformers Inc., Dept. $858) 


VAN DE GRAAFF ACCELERATOR produces 
1.5 Mv of ionizing radiation at a cost of 
less than $20,000 per kilowatt. Power 
rating is 2.5 kw, but peak power of 4 
to 5 kw is obtainable. The generator’s 
electron beam is scanned through a thin 
aluminum window located 66 in. below 
the unit’s base plate. (High Voltage En- 
gineering Corp., Dept. S861) 


® COUNTERS based on magnetic cores and 
transistors require no auxiliary drivers. 
They require one voltage supply and 
consume no stand-by power. Counting 
can be done to any base; the base can 








New 
source calibrator 


gives 
direct readings of 
isotope 
strength 


between 5uc 
and 500 me 


$C-56 SOURCE CALIBRATOR provides for 
dial selection of six radioactive sources 
and activity range between 5uc and 500 
“ direct readings on 4% inch panel 
meter. 


EASY AS 1-2-3... 
1. Select Isotope 
2. Set Range 
3. Read The Answer 


Tracerlab’s new SC-56 Source Calibrator 
speeds and simplifies assay of various 
liquid or solid radioactive materials, 


In about 20 seconds, you can determine 
the activity of Sodium-24, Cobalt-60, 
Radium, lIron-59, Gold-198 and lodine-131. 
Calibration accuracy is +5%, based on 
NBS standards. 


Write for Bulletin No. 86 to get complete 
Specifications of the exclusive, new 
Tracerlab SC-56 Source Calibrator. 


Tracerlab 


1601 Trapelo Road, Waltham 54, Mass. 
2030 Wright Avenue, Richmond 3, Calif.: 





Offices in principal cities throughout the world. 
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IF BLUEPRINTS 
COULD ONLY FLY... 


Kennametal* could abandon 


its quest for new materials 


A lot of the “New” equipment in the 
field of aviation has been on the draw- 
ingboard for months and even years. 

Designers knew how to build it. But 
they did not have the materials with the 
necessary properties to do the job. And 
so these new advances had to wait for 
the research departments of companies 
like Kennametal to develop and pro- 
duce the needed materials. 

The same applies to much “new” 
equipment in other fields where severe 
abrasion, corrosion, erosion or high 
temperatures are service hazards, and 
superior stiffness is required. Engineer- 
ing imagination has had to wait for en- 
gineering materials to catch up. 

Kennametal’s long-continued re- 
search in the field of hard carbides has 
produced new materials with remark- 
able combinations of characteristics, 
that are serving in a wide variety of 
applications. 

Some—like Kentanium, which com- 
bines lightness with unusual resistance 
to high temperatures—are being used 
for components and for instrumenta- 
tion in power plants for supersonic 
flight. Some—like K501—combat de- 
structive combinations of corrosion and 
abrasion that speedily reduce ordinary 
materials to an eroded ruin. And some 
are serving up to 100 times as long as 
the hardest steel in applications where 
abrasive action is a problem. 

If your brain-child needs a part that 
is resistive to abrasion, corrosion or 
high temperatures, or that withstands 
heavy loads without distortion or de- 
formation, please check on Kenna- 
metal. Write KENNAMETAL INC., 
Dept. S, Latrobe, Pennsylvania. 


*Trademark 


> KENNA 
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be changed under high-speed control. 
Compact forms down to 4 in.® per bi- 
nary stage or | in.® per decade stage are 
available. Operating temperature range 
is —55° to + 125°C. (Mack Electronics, 
Dept. S864) 


™ AUTOMATIC FILTER uses pressure to cut 
filtration time. The unit consists of two 
3.5-lit tanks which may be used inde- 
pendently or together. Pressure is ob- 
tained from laboratory supply lines, bot- 
tled gas, or a separate compressor. A 
single regulatory valve sets pressure at a 
predetermined level within a range from 
0 to 125 Ib/in?. A mercury switch shuts 
off air pressure when filtration is com- 
plete. Surfaces in contact with specimens 
are stainless steel. (American Hospital 
Supply Corp., Dept. S866) 


@ LINEAR FORCE MOTOR is available with 
strokes to 0.1 in. and force outputs to 
2 Ib. Accuracy of the relationship be- 
tween current and force is better than 
+1 percent. Standard coil resistances 
from 200 to 4000 ohm, and resonant fre- 
quencies from 10 to 100 cy/sec are avail- 
able. The motors, measuring 2 in. long 
and 15% in. in diameter, can be supplied 
completely sealed. (Mandrel Industries, 
Inc., Dept. S868) 


™ MUSCLE POWER AND FATIGABILITY can 
be measured by new equipment. Re- 
peated contractions of the leg muscles 
are induced involuntarily, and the mo- 
tion of the foot against an adjustable 
load is recorded. The graph obtained 
of the individual contractions and the 
fatigue curve resulting from repeated 
rhythmic contractions permit detailed 
analysis of muscle contraction. The aver- 
age evaluation of both legs takes 30 min. 
Medical Development 


Corporation, 
Dept. $870 ) 


® EVENT RECORDERS, available in units of 
up to 32 channels, consist of the manu- 
facturer’s 150 series oscillographic re- 
cording systems with a four-stylus 
marker in place of each conventional 
galvanometer. A series of transistor am- 
plifiers powers the marking channels. 
Minimum input impedance is 3000 ohm. 
Rise time of the combination of ampli- 
fier and marker is approximately 10 
msec. (Sanborn Co., Dept. $871) 
™ MICROCOMBUSTION FURNACE can be 
used in the determination of carbon, hy- 
drogen, nitrogen, sulfur, fluorides, and 
oxygen. Operating-temperature range is 
150° to 1130°C. The Nichrome heater 
helix is designed to provide uniform 
temperature along the entire length of 
the tube. Heating to 1125°C requires 10 
minutes. (Fisher Scientific Co., Dept. 
S881 ) 

JosHuA STERN 
National Bureau of Standards 














Significant 

Advance in 

Film Badge 
Dosimetry by 


gives you all these 
special features in 


MEASUREMENT... 


Extreme sensitivity — 5 mr for 
soft x and gamma rays; 10 mr 
for hard x and gamma rays 

Wide exposure range — from 
5/10 mr to 600R 

Complete coverage— beta-gam- 
ma, x-ray, and neutron film 
packets are held in one badge 


DESIGN... 


Tamper-proof — special unlock- 
ing device required to open badge 
Combined film and security 
badge — has space for stand- 
ard 1% X2 identification photo 
Lightweight — sturdy, moulded 
plastic badge weighs less than | oz. 


SERVICE... 


Prompt weekly reports, supple- 
mented by quarterly and annual 
cumulative report 

For data on the newest advances in 
film-badge dosimetry write for Bulletin S-3 





Fetobetamel t— 


corral for 


radiation 


In Cc 


130 ALEWIFE BROOK PKWY., CAMBRIDGE, MASS 











CONTINUOUS RECORDER 


e ES OVER 150 NEW 
AC LABORATOR REAGENTS FOR 
a MEDICAL RESEARCH 


AND BIOCHEMICAL 








TESTING 
Compound 
Acetyl Choline Chloride 
p-Bromomandelic Acid ns 
Coewisine taemifiad) Acetyl. choline esterase 
2-Hydroxy-3-Naphthaldehyde Sa eg, 
AET Hydrobromide (2-amino- Peroxidase 
ethy! isothiouronium) er aaa amino 
Oo Tne seat and . gro! 
6-Bromo-2-Naphthyl! acetate Anti adia tion 
Sodium-6-Benzoyl-2-naphthyl ibid a 
phosphate Acetyl choline esterase 
2- (4-Hydroxybenzeneazo) Phosphatase 
ak 
Carbonaphthoxy choline iodide Albumin in blood plasma 
Catalog No. 600-800 6-Bromo-2-naphthyl-beta-D- Serum choline esterase 
‘ - giucuronide eta-glucuronidase 
$315.00 f.o.b. Dover, Mass. 4 Indoxyl acetate Esterase and acety! 
: | NB Ae yee choline esterase 
A multi-speed, flat-bed chart mover for general | \neonanel ester ’ : eta Chymotrypsin 
3 H i - _—iL-Leucyl-beta-naphthylamide ; . 
non-electronic recording. a. eee Leucine amino 
Ss ifi ti : — ba obe ss 
ectjications ioacetamide 
= P ‘ Neutral Buffered formaldehyde Hino agli for metal ions 
e Twelve speed 3600 gear box with synchronous motor . solution Niteenailiettien 
e Paper speeds from 25 cm/sec to .005 cm/sec a satiitrobengotsiagote Choline esterase 
Myristoyl choline chloride Polynuciear complexes 
e Accepts 300’ rolls of 1114” or 10” wide ink writing | 2,4,7-Trinitrofluorenone Reducing enzymes, 
" 9. 2,3,5-Triphenyltetrazolium b E drates 
paper or Teledeltos electric writing paper chloride bate tet ad 


e Vertical or horizontal operation 
e Built-in instrument arm 
e Writing area: 11%” x 20” 


a The Borden Company Ly 
THE HARVARD APPARATUS CO., INC. || (2? sngden Steet AE VUON 
Dover, Massachusetts, U.S.A. Philadelphia 24, Pa. 
(A nonprofit organization) 


PERSONNEL PLACEMENT 


Custom Syntheses 
Invited 


COMPANY 
CHEMICAL DIVISION 












































CLASSIFIED: 25¢ per word, minimum {Ill POSITIONS OPEN ||| | iii POSITIONS OPEN |jjjiiiii 
charge $4.25. Use of Box Number 
counts as 10 additional words. Pay- Botanist, male, Ph.D. Broad training with com- 
ment in advance is required. petence in taxonomy and morphology. Field of 


COPY for classified ads must reach research unrestricted. 

SCIENCE 2 weeks before date of issue Geneticist, male, Ph.D. Plant, animal, or micro- NEUROPHARMACOLOGY 
(Friday of every week). bial. Permanent university positions with grad- 
DISPLAY : Rates listed below—no charge uate and undergraduate teaching and research. 


for Box number. Monthly invoices will Box 8, SCIENCE. 1/31; 2/7, 14 NEUROBIOCHEMISTRY 


be sent on a charge account basis — 









































provided that satisfactory credit is (a) Biochemist ; Ph.D. or M.D. to assist board 
established pathologist in directing department, very large, ‘ 
“a : outstanding midwestern hospital; ample oppor- Unusual research opportunity for 
Single insertion $26.00 per inch tunity independent, collaborative research; to pies i Ph.D. | Li 
3 times in ! —_ 23-03 od _ $8000. (b) Senior Bacteriologist; degree, Cali- creative investigator at Ph.D. level in 
i t ‘ ' ornia public health certificate; direct four in ; i " 
52 times in 1 year 22.00 per inch clinical, research duties; newly established, very each field. If YOu iats seeking afe 
Foteach SCIENCE 4 weeks before date Cc} Bicceamiet, Pe. te baad clini sean: cies aingeiamingeinnit? snl eipatiatiensh 
; 0p is- 
of issue (Friday of every week). i ye Bagg | Bh Fy gg tee focmty work in an expanding pharmaceuti- 
R : arge college city; ideas acteriologist ; . . i 
SS ads should be addressed M.S., re.D., ,report kgm | to pathologist, 600- cal organization, write to: 
B (gi bed general hospital; to $8400; idwest. (e) 
pnd wg number) Biochemist; M.S. to head expanding depart- 
1515 Massachusetts Ave., NW ment; collegiate affiliated technology school, 
Washington 5, D.C. receptive medical staff; very large general hoe: L. H. Watson 
1 es oodwar ica 
Bureau, Ann Woodward Director, 185 N. : : . 
Wabash Avenue, Chicago. x Smith, Kline & French Laboratories 
IM Ml A POSITIONS OPEN IHN Clinical Physiologist experienced in respiratory 150 S H G d St t 
physiology; preferably physician, Ph.D. eligible; pring Varden ree 
Ph.D. with training in bacteriology and virology duties, research teaching at graduate and post- Phil | hi 1 P 
to join team in research development of vaccines graduate levels; university medical school; new ilade phia |, Fa. 
mod their Giagnostic TENCR Salary om. research depastmnsnt, West. (b) Biophysicist or 
idwest. Box 1/24 Biochemist, Ph.D., to serve as consultants, re- 
*i search | institute po teeierg J in cardiovascular 
NEW WORLD-WIDE SUMMER PLACE. | [¢scarch; plans complete for increasing Scop 
into other research fields, $10,000-$12, 000; Zoologist Technician to head zoology and para- 
MENT DIRECTORY. Thousands of oppor- medical center, Midwest. (c) Director of sitology microtechnique division 1 commercial 
tunities bes £ —- gs ae = — “ed Market Research and, also, Director of Re- laboratory. Advanced degree not required, but 
science fe ee ind “2 fy ’ ae take the search and Development; former would be thorough experience in paraffin and celioidin 
pened Ri econ get ey weil Gear von td pn er Bn conducting merit open on Semuee essential. chiens beng iven to pe 
.~? “? ’ ’ products which are now on the market; latter who is presently preparing slides on la e scale 
race oe ae wanes and ie ng mo would be responsible for research on products in commercial or university laboratory. This is a 
really inel Ms ule a arian: Wael oe ete not as yet on the market; large city, Midwest. permanent position offering top initial salary 
CRUS ADE, Sc. Bex 99 ae tati we : + te (d) Biochemist, full-time research; Florida. and exceptional opportunity for advancement 
22, NY. ci, BOX 77, Station G, Brooklyn S1-4 Medical Bureau, Burneice Larson, Direc- and long-term financial security. Box 16, SCI- 
cow tor, 900 North Michigan, Chicago. x ENCE. 2/7, 
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(HII POStTIONS OPEN || 


UNIVERSITY OF ALBERTA 
Faculty of Agriculture 

The University of Alberta invites applications 
for the position of professor and head, Depart- 
ment of Dairying, Salary $9000-$10,000. Duties 
to commence on or belore 1 September 1958. 

Applicants should be graduates with a major 
in dairying and postgraduate education equiva- 
lent to the Ph.D. While preference will be 
given to dairy chemists, applications are invited 
from dairy bacteriologists who have training and 
interest in dairy chemistry. Duties include teach- 
ing at the undergraduate and graduate level, 
— and some extension work as a spe- 
cialist 


Applications giving age, nationality, and 
other personal information ; academic qualifica- 
tions and experience; publications; names and 
addresses of three references; and enclosing a 
recent photograph, should reach Edmonton not 
later than 1 April 1958, and should be addressed 
to The Dean, Faculty of Agriculture, University 
of Alberta, Edmonton, Alberta, Canada. X 








THE UNIVera as OF LIVERPOOL— 
NGLAND 


Applications are aici for Imperial Chemi- 
cal Industries Research fellowships in physics, 
chemistry, engineering, metallurgy, and pharma- 
cology or any related subjects. Appointments 
will date from 1 October 1958. The salary will 
depend upon qualifications and experience, but 
will normally be within the range £800 to 
£1000 per annum, together with F.S.S.U. 
benefits and family allowances. 


Applications, three copies, stating age 
tails of qualifications and experience, in 
tions, research work in progress and completed 
and an outline of the proposed field of research 
together with the names of two referees, should 
be received not later than 15 February 1958, by 
the Registrar, from whom _ further particulars 
may be obtained. (Candidates overseas who 
find it more convenient to do so may send one 
copy only by air mail.) x 








iii POSITIONS OPEN |i 








RESEARCH 
CHEMIST 


Unusual opportunity for research 
chemist having at least 5 years’ 
experience in the gypsum indus- 
try and capable of taking over an 
interesting research project. Me- 
dium size concern in western 
New York. Send résumé of edu- 
cation and experience to Box 11, 
SCIENCE. Our employees know 
of this ad. 














SCIENCE TEACHERS, LIBRARIANS, AD- 
MINISTRATORS urgently needed for posi- 
tions in many states and foreign lands. Monthly 
non-fee placement journal since 1952 gives com- 
plete job data, salaries. Members’ qualifications 
and vacancies listed free. 1 issue, $1.00. venly 
(12 issues) membership, $5.00. CRUSADE, 
SCI., Box 99, Station G, Brooklyn 22, N.Y. ew 


IK POSITIONS WANTED [ill 


Medical Director; physician well trained in 
pharmacology; 2 years’ teaching experience 
(pharmacology); since 1947, director, depart- 
ment pharmacology, major company. Medical 
Bureau, Burneice Larson, Director, 900 North 
Michigan Avenue, Chicago. x 











Physiologist-Biologist, retired (66); would 
continue teaching biology-physiology. Box 15, 
SCIENCE. x 





BIOCHEMISTS 
PHARMACOLOGIST 
MEDICAL WRITER 


Established and expanding Pharmaceutical 
Company offering permanent employ- 
ment, complete benefit program and 
modern research facilities has opportuni- 
ties for: — 

Sr. Research Biochemist—Ph.D. Biological 
Chemistry or equivalent experience for 
independent research primarily in de- 
velopment and application of analytica! 
methods to drug metabolism problems. 
Position requires interest and training 
in organic and analytical chemistry. 

Sr. R h Biochemist—Ph.D. Biological 
or Physiological Chemistry or equiva- 
lent experience for basic biochemical 
research studies on drug metabolism. 

Jr. Research Biochemist—B.S. Biological 
Science with chemistry minor for bio- 
chemical analysis, tissue and enzyme 
preparations, animal feeding studies. 

Analytical Chemist—B.S. Pharmacy _ or 
Chemistry for formulation and stability 
evaluations of new medicinal com- 
pounds. Knowledge of instrumental 
methods of analysis desired but not 
essential. 

Sr. Research Pharmacologist—Ph.D. with 
either CNS or cardiovascular training 
for basic pharmacological research on 
potential new medicinal compounds. 

Medical Writer—B.S. Biological Sciences 
for medical writing, abstracting, edit- 
ing professional bulletin directed to 
physicians to be published 4 advertis- 
ing department of professional drug 
division. Experience preferred 

Company located in small, progressive 

community in semirural vacation land 

area of central New York State. 





Write 
Personnel Director 
The Norwich Pharmacal Company 
Norwich, New York 














Physical Biochemist, Ph.D., 1950, publications, 
patent in radio frequency and ionizing radia- 
tion, apparatus development, cancer enzymology, 
surface chemistry; plant, ‘animal experimenta- 
tion; laboratory administration; security clear- 
ance. Desires challenge to personal initiative. 
Box 17, SCIENCE. x 


The Market Place 


BOOKS + SERVICES + SUPPLIES - EQUIPMENT 











DISPLAY: Rates listed below—no charge 
for Box number. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 
established. 


Single insertion 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 


$26.00 per inch 
24.00 per inch 
23.00 per inch 
22.00 per inch 
For PROOFS on display ads, copy must 


reach SCIENCE 4 weeks before date 
of issue (Friday of every week) 
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AMINO ACIDS 


and other tagged compounds 
OF HIGH RADIOPURITY 


ISOTOPES ‘totran’ INC. 


14 








P.0. Box 688, allies Richie 








e HYPOPHYSECTOMIZED RATS 


Shi to all points via Air Express 
or further information write 
HORMONE ASSAY LABORATORIES, Inc. 
8159 South Spaulding Ave., Chicago 29, Ill. 





24 JANUARY 1958 








\\\l| SUPPLIES AND EQUIPMENT jj 
Concentrate Proteins 


in spinal fluid or urine prior 
to paper electrophoresis 
by dialysis in the 
Oxford Multiple Dialyzer 
for details write: 
xford 111 Sutter Street 
aboratories San Francisco 4, Cal. 














e ok 
Pad 
albino rats - 
*Descendants of the £ 
Sprague-Dawley and 
istar _— 


Ctsiaiiiariebicitine’ 
Rats 





+ 
—— L. FOSTER, D.V.M. 
resident and 


Director 
THE CHARLES RIVER BREEDING LABS. 
P.O. Box P, Brookline 46, Mass. 











MICROSLIDES 


Insects, Marine Life, Zoological, Bo- 
tanical, British Fresh Water Algae 
FREE Send for Complete List FREE 


ESBE LARS ATEET SUPPLIES 


459 Bloor St., W., 
Toronto, "Gana Canada 














lll PROFESSIONAL SERVICES| 








RDATED Rese 
§ = TOXICITY TESTS 


. following FDA procedures, for 


% 
Cw ORuG INS “chemicals, foods, drugs, cosmetics, 


pesticides, additives. Biological assays. 
Screening tests. Complete research and develop- 
ment services. No obligation for estimates. 
Call or write Arthur D. rerrick, Director. 


NEW DRUG INSTITUTE 
130 East 59 St., New York 22 © Mu 8-0640 








LABORATORY SERVICES 
for the FOOD, FEED, DRUG and 
Analyses, Biological Evatvation, 
Toxici gt, ~ Testing 







Project Research and Consultation 





Write for Price Schedule 
P. O. Box 2217 * Madison 1, Wis. 








Il BOOKS AND MAGAZINES || 


Your sets and files of 
scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
 eenge we oe files you are willing to sell at high mar- 
et prices. Write Dept. A3S, CANNER’S, Inc. 
ston 20, Massachusetts 














FLUORIDATION AS A 
PUBLIC HEALTH MEASURE 


Editor: James H. Shaw 


Price $4.50, AAAS Members’ prepaid 
order price $4.00 
240 pp., 24 illus., index, clothbound, 1954 


This volume offers a eo ee 
sideration of the present knowledge of 
relation of fluoride ingestion to 
health. The eminent qualifications of each 
of the 21 authors sho’ confidence 
in the unbiased authenticity of the contents. 


AAAS 
1515 Mass. Ave. NW, Washingten 5, D.C. 
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THE NEW 


ELECTRICALLY DRIVEN | 


a fine telescope *. 
of advanced design. 


We . 
see 


Brilliant 

ali b@meeancecce| 

4 inch ‘clear 
PYeloaatlacie) eater | 
system for out of 
anmesaelter lay 


performance. 


ation Circles, Finder*.Telescope and 


Heavy Duty T 


Magnifications of 35X, 70X, 105X 
and 210X. 


ONLY 5198.50 f.0.b. Pittsburgh, Pa. 


j. w. fecker, inc. 


A f AMERICAN OPTICAL COMPANY 





6592 HAMILTON AVENUE ¢ PITTSBURGH 6, PA. 
206 





“TIME LAPSE 





DRIVE 


CUSTOMIZED UNIT 
FOR 

CINE KODAK SPECIAL 

MODELS I AND II 







e I 
The Model iH 


5 designed as a general purpose Time 
Lapse Drive Mechanism, Its flexibility makes it pos- 
sible to achieve unusual motion picture effects. This 
simplified unit should find wide acceptance among 
serious amateurs as well as professionals who wish to 
use the time compression techniques of time lapse 
photography. Scientific data recording in Biochemistry, 
Biophysics and Tissue Culture studies are fields where 
these techniques are used extensively. Unit operates 
from 115-120 Volts 60 Cycles, or Vibrator power pack, 
internal synchronization for electronie flash, 5 digit 
frame counter, Interval time 1 frame per minute. 
1 frame per 10 seconds to 1 frame per 90 minutes 
available on request. Immediate delivery from stock. 
Price $395.00 F.O.B. Houston. For complete informa- 
tion write for Bulletin 1325. 


World’s largest supplier of 
Cinephotomicrography Equipment. 
ELECTRO-MECHANICAL DEVELOPMENT COMPANY 


2337 Bissonnet, Houston 5, Texas 


Senseo ea 














GLASS ABSORPTION 
CELLS 9 "y°) KLETT 





Makers of Complete Electrophoresus Apparatus 








SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 











Klett Manufacturing Co. 
179 East 87 Street, New York, New York 
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CONTINUOUS OPERATION 
FOR LARGE VOLUME 


The centrifuge Development of The Year is the SERVALL 
“SZENT-GYORGYI-BLUM”’ CONTINUOUS-FLOW AT- 
TACHMENT. The widely-discussed problem of harvesting small 
amounts of precipitate from large volumes of solution has been 
solved. Precipitate is collected directly in tubes—eight, four, two 
or one—while supernatant is expelled into adjacent container. 
Time-consuming batch operations are no longer required. Flow- 
Rate in excess of 200 ml per minute speeds operation. Stainless- 
steel construction. 


SERVALL SS-3 AUTOMATIC PUSH-BUTTON SUPER- 
SPEED CENTRIFUGE brings to the Superspeed Range auto- 
matic acceleration to the pre-set speed, plus dynamic braking. Ac- 
commodates SS-3 Rotor (8x50 ml, 17,000 RPM, 34,000xG) and 
large-capacity GS Rotor (6x295 ml, 14,800xG)—both with 
sealed covers. Further versatile rotors for this unit are in develop- 
ment. Designed for Continuous-Flow Attachment. Servall Gyro- 
Action Self-Centering Assembly sets new standards of perform- 
ance. Armor-plate construction of Rotor Chamber. 







I weheR Sori all - Ine. 


NORWALK «- CONNECTICUT 





SS-1 Superspeed Angle Centrifuge 


SS-1A Superspeed Angle 
Centrifuge Water Cooling 


SS-2 Vacuum-Type Centrifuge 
SS-3 Push-Button Automatic 
Superspeed Centrifuge (Patents 
Pending) 


SS-4 Enclosed Superspeed 
Centrifuge (Patents Pending) 


Superspeed Retrigerated 
Centrifuge 


“*Szent-Gyorgyi-Blum” 
Continuous Flow Centrifuge 
(Patents Pending) 

Type GS Large Volume Rotor 


Small and Medium Angle 
Centrifuges 


Large Angle Centrifuges 
Omni-Mixer (Homogenizer) 


“Porter-Blum” Ultra-Microtome 
(Patents Pending) 


Automatic Pipettes 


Accessories including Centrifuge 
Tubes and Adapters 


SERVALL ENCLOSED SERVALL AUTOMATIC 
CENTRIFUGE CENTRIFUGE 





SERVALL SS-4 ENCLOSED SUPERSPEED CENTRIFUGE 
has same rotor versatility as SS-3 and same Gyro-Action Drive, 
but is manually controlled. 


Both the SS-3 and SS-4 have the unique SERVALL Noise-Sup- 
pression and Dual Cooling Systems, Safety Interlock to break 
circuit should roto-imbalance occur, Direct-Reading Tachometer 
—Ammeter, Timer, Remote-Control facility, and Low Silhouette 
for convenient accessibility. 


SC-1CF 





DESIGNERS, MANUFACTURERS AND 
DISTRIBUTORS OF ‘‘SERVALL™ 
LABORATORY INSTRUMENTS 





Since 1943, the 

world’s largest 
Manufacturer of 
Superspeed Centrifuges 











DO YOU 

KNOW 

THESE 4 FACTS 
_ ABOUT 


HHH tay 


1 ASSURES MAXIMUM OPTICAL PERFORMANCE OF 


YOUR MICROSCOPE — Koehler type illumination— 
ideal for bright field... phase... interference ... polar- 
izing ... and dark field microscopy and photomicro- 
graphy. Numerical aperture... and field diaphragm 
settings regulated accurately and effectively — permit 
full resolving power of your microscope. 


OFFERS WIDE SELECTION OF FILTERS — Eight levels 
of intensity ... plus daylight, green and red filters ... 
quickly selectable by simple finger-tip rotation of tur- 
ret mounted filters. Optimum intensity and correct 
contrasting color selection are very important factors 
to reveal the specimen detail you're investigating. 


Write Dept. A4 for ORTHO-ILLUMINATOR Brochure SB-600 


3 PROVIDES PERMANENT ALIGNMENT WITH MICRO- 


SCOPE — Three point positioning device precisely 
locates and rigidly retains any make microscope equip- 
ped with horseshoe base. Microscope may be removed 
and easily repositioned against locating device with- 
out disturbing absolute alignment. Near parallel beam 
of light evenly illuminates entire field of view. 


COSTS LESS'THAN YOU THINK — Model 600 AO- 
Spencer Ortho-Illuminator complete... $165.00. 
Optically and mechanically designed to give you years 
of trouble-free service ... maximum efficiency... and 
reduced fatigue. 


formerly available from Silge & Kuhne, San Francisco 


American Optical Company 


Instrument Division « Buffalo 15, N.Y. 
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